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This is the Bendix-Pacific Electro-Hydraulic Servo Valve with 
the shrouded nozzles. It offers the advantages of both a dry 
coil and a wet coil valve by isolating the torque motor from 





circulating flow. There is no sacrifice in performance normally 
associated with dry coi! sealing devices. 


The Bendix-Pacific shrouded nozzles are parallel! to each other. 
This provides a torque motor with two air gaps, doubling avail 
able torque. As the armature does not operate about a fixed 
point three advantages result: (1) Larger flow passages that 
are less susceptible to contaminants. (2) Higher response is 
achieved by faster exhausting of spool and pressure chambers 
and (3) Nozgle back pressure is sustained with reduced supply 
pressure thereby maintaining stiffness and null stability. 





These Bendix-Pacific Servo Valves are in volume production 
Application engineers are available to discuss system prob 
lems and adaptation of these valves to your specific needs 
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Another ‘First’ from Goodyear Aviation Research 





| Satety Cell— a fuel tank 
that can withstand 


THE PROBLEM: how to control aviation fuel during high-impact conditions so that instan- 


taneous vaporized combustion can be prevented. 


THE GOODYEAR ANSWER: Safety Cell, a high-strength, low-weight fuel tank made of 
super-tough rubberized fabric. Under exhaustive testing, in cooperation with the Federal Avia- 
tion Agency, these tanks have successfully withstood impacts exceeding 30 G’s—maximum level 
of human tolerance. This means that the danger of vaporized combustion at impact is sub- 
stantially reduced. Thus, the opportunity for survival is materially increased. A number of these 


tanks are already in use. 


THE SIGNIFICANCE: personnel and property protection against full vapor combustion 


far beyond any type previously obtainable. 
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*Safety Cell T. M. Tne Goodyear Tire & Rubber Compafy, Akron, 


MORE AIRCRAFT LAND ON GOODYEAR TIRES* WHEELS AND BRAKES THAN ON ANY OTHER KIND 
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COVER: Redstones for Project 
Mercury are now being fabricated 
at Reynolds Metals’ Sheffield, Ala. 


division. 
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. 2 1k: 
“OPERATION Skycatch” is the 
newest phase of development of 
the Polaris FBM launching sys- 
tem. At San Francisco Naval 
Shipyard, as shown in these se- 
quence photographs, a huge over- 
head assembly catches the multi- 
ton dummy missile in mid air. 
The method simplifies retrieval 
procedure and also permits accur- 
rate study of the effects of launch 
stresses. Westinghouse is prime 
contractor under Lockheed for 
the launching system. 
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editorial 
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The Next Deputy Defense Secretary 


It would be difficult to over-estimate the im- 
portance of choosing wisely the man who will suc- 
ceed Donald A. Quarles as Deputy Secretary of 
the Department of Defense. He must be selected 
with an eye to his scientific background, for his 
managerial effectiveness, for his familiarity with 
the Defense Department and its thousands of com- 
plexities—and for the problem of maintaining a 
continuity of experience in this top defense post. 

It is difficult to think of a man whose presence 
in the Pentagen will be more greatly missed than 
Donald Quarles, who died in his sleep a few days 
ago, as quietly as he had lived. It would also be 
difficult to find a man who brought to the job a 
greater combination of attributes needed to fill it 
and a greater devotion to duty. Don Quarles lit- 
erally gave his life for his country. A few weeks 
ago he was urged to take a vacation. He replied 
that he hadn't the time. Doctors discovered after 
his death that the cause of it could have been 
averted by a little rest and a little relaxation of the 
tensions he unavoidably built up through the over- 
long hours and concentration he continually prac- 
ticed. 

Two Secretaries of Defense, Charles Wilson 
and Neil McElroy, leaned heavily on Don Quarles 
for guidance, especially in the military scientific 
field which broadened immeasurably after Sputnik. 
Many of the decisions which brought about our 
present military and space posture were, whether 
you like them or not, directly attributable to Mr. 
Quarles. 

Lacking in scientific knowledge himself, Secre- 
tary McElroy must now find a man for his deputy 
who will adjudicate the split personality in the 
Defense Department which he, himself, has created; 
the three-headed organization of military space 
development—Directorate of Science and Engineer- 
ing, Advanced Research Projects Agency and Special 
Assistant for Guided Missiles. 

The man who helps Secretary McElroy with 
those decisions must also be prepared to step into 
the top job should the Secretary adhere to his 
original determination to return to his corporation 
position in late summer or autumn. The appointee 
must be prepared to name his own deputy and to 
remain on until the new administration. The greatest 
of all dangers to the country and its military pro- 
gram could be a lack of continuity in the office. 

There have been a number of names suggested 
as a successor for Mr. Quarles and they cover a 
wide field—-Henry Cabot Lodge Jr., the U.S. United 
Nations representative; Gen. Alfred M. Gruenther, 
former SHAPE commander and present head of 
the American Red Cross; Wilfred J. McNeil, as- 
sistant secretary and comptroller of the Department 
of Defense; and William C. Foster, present executive 


missiles and rockets, May 18, 1959 


vice president Mathieson, Chemical 
Corporation. 4 

Also possibl@, underconsideration are Richard 
Horner, Assistaft Secretary of Air Fore for Re- 
search and Deyglopment, and Thomas ,J. ‘ Gates, 
Jr., Secretary of the- Navy. Chiefly against the 
latter two is the fact that each is identified with 
one of the services and would draw immediate op- 
position from the others.» Also, Mr. Hofer has 
accepted a new post as general manager of;,NASA 
which he will assume on June | and whicht would 
complicate his acceptance. : ’ 

On the others: Mr. Lodge, however brifliant 
otherwise, would be thrown ihjp an unfamiliaf field 
for which he is» little prepared. He served in the 
Army during World War ff and was President 
Eisenhower’s campaign manager in 1952. Mr. 
McNeil is a career Pentagonist and certainly is 
familiar with all its operations, although his ex- 
perience has been strictly fipancial and he would 
not be a popular choice wish the services, where 
there is a feeling that he sometimes over-controls 
with the purse strings. 

The appointment of Gen. Gruenther would re- 
quire the passage of a special law because the act 
creating the office of Secretary of Defense specifies 
that it must be held by a civilian. 

While not the most prominently mentioned, 
William Foster is possibly the most logical and the 
best qualified of the men whose names have been 
suggested. Actually, he was also under consideration 
for Mr. McElroy’s position—if he left in the 
Autumn and if Mr. Quarles had not been named. 

Bill Foster has held a variety of high level 
government jobs including Under Secretary of 
Commerce, Deputy Administrator of ECA and 
Deputy U.S. Special Representative in Europe, a 
NATO post. 

And—he was Deputy Secretary of Defense from 
September, 1951 to January, 1953, serving under 
Republican Secretary Robert Lovitt during a Demo* 
cratic Administration. He was educated at M.I.T. 
and, importantly, has never been very far away 
from OSD and its operations since leaving his 
position there. 

As a member of the Gaither Committee, he is 
credited largely with writing the report of a year 
ago which recommended sweeping changes and re- 
organizations in OSD, many of which have been 
put into effect. 

We have no idea who will be selected for the 
post, but we do feel strongly that the importance 
of choosing the right man is of vital consequence 
to the country. Selecting anyone but the best 
available man would be a great tragedy for it is one 
of the most important jobs in the world today. 


of ‘Olin 


Clarke Newlon 
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What are you: | 
missile fluid li: ne) 
design problems?! | 


When you have problems in the fabrication and design of 
tube components involving critical tolerances for any mis- 
sile, power plant and ground handling applications call 
STRATOFLEX. 


For example, two special aluminum elbow tubing assem- 
blies (shown below) were designed to convey liquid oxygen 
in missile power plants. These assemblies were designed 
and manufactured to rigid specifications. Made from 4.500 
O.D. x 125 wall tube and machined flanges, dimensions 
between sealing surfaces (up to 16 inches) were held to 
tolerances of + .010 on linear and 1/2 degree on an- 
gular dimensions. 


Other design problems are being solved daily by Stratoflex 
Engineering. Allow your Stratoflex Representative to ac- 
quaint you with these specialized services. 
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SALES OFFICES: 
Atlanta, Chicago 


\ Cleveland 
Detroit, Fort Wayne 
Fort Worth 
Houston, Kansas City 
Los Angeles 


P.O. Box 10398 « Fort Worth, eg ; New York, Philadelphia 
Pittsburgh 


Branch Plants: Los Angeles, Fort Wayne, MC. San Peanciose, Seat 
in Canada: Stratoflex of Canada, Inc. 2. Toronto, Tulsa 
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washington countdown 


IN THE PENTAGON 


The Pentagon has cut the number of 
IRBM squadrons for NATO to eight—five 
Douglas Thor and three Chrysler Jupiter. 
Four 15-Thor squadrons go to Britain; prob- 
ably all three 15-Jupiter squadrons go to 
Italy. That leaves only one Thor squadron 
for Turkey. 


Ihe secret Goodyear Pinpoint guidance 
system now under development will be used 
in ballistic missiles in conjunction with in- 
ertial guidance. Pinpoint—successor to topo- 
graphical map-reading Atran—apparently will 
be used to direct the missile to its target with 
greatly improved accuracy during the ter- 
minal phase of flight. 


The Navy expects to extend the range of 
Lockheed’s Polaris considerably beyond 1500 
nautical miles during the next four or five 
years. However, it says the first Polarises put 
into submarines next year will have a 1|200- 
mile range. It says no modification of the 
submarines will be necessary as the range is 
extended. 


Che Air Force sees the Boeing Minuteman 
aS a bargain weapon compared to Aflas and 
Titan. Cost of a Minuteman including its 
hardened site and related expenses ts expected 
to run about $1.5 million, compared to more 
than $10 million for the Atlas. 


The Navy is considering the use of inflat- 
able rubber planes as missile-carrying drones 
The planes could be flown from carriers 


Bigger megaton warheads are in the works 
for both the Convair Atlas and the Martin 
Titan. Until recently the Atlas has been sched- 
uled to pack a four megaton warhead .. . the 
Titan seven 


The first of the Martin Mace groups being 
sent to USAF troops in West Germany is ex- 
pected to be operational this summer. The 
Matadors that the 60-missile Mace groups are 
replacing are going to West German troops. 
Plans call for quickly replacing all three U.S. 
Vatador groups with Maces. 


Meantime, the Mace, which can be fired 
from mobile launchers, is about to go into 
hardened sites. The FY 1960 budget calls for 
spending $10.2 million on hardened Mace 
sites in West Germany. (M/R, May I1.) 


ON CAPITOL HILL 


The House Defense Appropriations Sub- 
committee is readying a multi-million-dollar 
package increase in the FY 1960 budget for 
ICBM’s. Extra money is included for Atlas, 
Titan and Minuteman. Some say the fattened 
appropriations bill will reach the House floor 
by early next month. 


But some Congressmen don't hold out 
much hope that the Pentagon will pay any 
attention to the increase even if it clears 
Congress. The Air Force already has proposed 
that the nine-squadron Atlas program be in- 
creased considerably—possibly doubled. How- 
ever, Defense Secretary Neil H. McElroy has 
made clear that he is opposed to it. Probable 
fate of any Congressional increase at this 
time: The money will be impounded. 


AT NASA 


A new NASA attempt to take over the 
Army's Redstone Arsenal appears almost cer- 
tain prior to the formulation of a_ supple- 
mental FY 1960 budget or the FY 1961 
budget. If the move flops again, attempts will 
be made to put enough money in the new 
budgets to give NASA a similar facility. 
NASA officials have no complaints with the 
Army's cooperation at Redstone. But they feel 
that the space agency will need all of Red- 
stone’s in-house capability to design and inte- 
grate the newer space systems. 


AROUND TOWN 


The United States is planning to cooperate 
fully with Britain on its plans to develop a 
space exploration program of its own. Look 
for possible joint projects of increasing magni- 
tude. So far the British are planning to turn 
out instruments for satellites and adapt some 
of their missiles for possible launchings. 
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New alloys have extended magnesium's useful 


service temperature range. 
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A comparison of short-time tensile yield strength exhibited by a standard magnesium 
alloy and the commonly used elevated temperature alloys. 


' weight magnesium to a temperature of 


§00°F. and above. HM21A withstands 
temperatures up to 700°F. and higher 
for short time periods. And it exhibits 
better creep resistance above 350°F. 


and better static properties above 
550°F., than does HK31A. 
FORGINGS 

At operating temperatures up to 
| 800°F., HM21A offers excellent me- 
chanical properties, optimum creep 
resistance. HK31A has better room 


and elevated temperature properties up 
to 400°F. Both have good forgeability. 


CASTINGS 

Engine air inlets and ducts and hous- 
ings for electronic guidance systems 
are examples of the many applications 
of cast magnesium alloys HK31A and 
EZ33A. EZ33A has good 
properties in the 350°-500°F. range. 
HK31A is recommended up to 700’F. 
and above. Components of military sys- 
tems weighing as much as 105 Ibs. 
have been cast in piece with 
HK31A. A new elevated temperature 
alloy for die casting is now in develop- 
ment and will soon be available. 
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ELEVATED TEMPERATURE 
MAGNESIUM 
EXCELS IN PRODUCTION 


The elevated temperature alloys possess 
the best welding characteristics of all 
magnesium alloys. Arc welded joints 
can be easily made and welding com- 
patibility of magnesium alloys is ex- 
cellent. For example, HK31A_ sheet 
can be welded to HM31A extrusions. 


Weld efficiencies at room temperature 
range from 70% to 80%. At tempera- 
tures above 400°F., HK31A has a weld 
efficiency of 100%. The same goes 
for HM21A above 500°F. In general, 
preheating and stress relieving are un- 
necessary with these alloys. They can 
be readily spot welded and are not 
subject to cracking. 


Machining operations can be carried 
out at extremely high with 
heavier depths of cut and higher rates 
of feed than are possible with other 
metals. All chemical treatments used 
to finish standard magnesium alloys are 


speeds, 
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applicable to the elevated temperature 
alloys, with the exception of Dow 7, 
which does not coat satisfactorily on 


magnesium-thorium alloys. For ex- 


tended service above 400 F., the anod- 
ic treatments are preferred. 





Elevated temperature alloys possess the same 
excellent shop characterictics—such as machin- 
ing, forming and welding—as the standard 
magnesium alloys. 


THE DOW CHEMICAL COMPANY : MIDLAND, 
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EXTRUSIONS 


Alloy HM31A has put the many bene- 
fits of elevated temperature magnesium 
into extrusion form. This alloy is used 
as ribs and stiffeners in missile bodies, 
instrumentation booms and external 
tunnel fairings for wiring and plumb- 
ing, etc. HM31A maintains high elastic 
modulus, excellent creep resistance 
and strength at elevated temperatures. 
Elevated temperature exposure at 600° F. 
for 1,000 hours causes no change in 
room temperature properties and only 
a slight drop in creep strength. 


MAGNESIUM ALLOYS FOR 
ELEVATED TEMPERATURE 
APPLICATIONS 


HK31A 
HM21A 


SHEET 


HK31A 
pein HM21A 
HK31A 
FORGINGS HM21A 
HK31A 


CASTINGS EZ33A 


EXTRUSIONS HM31A 


WRITE TODAY for this new 
27-page illustrated brochure 
on magnesium alloys in 
aircraft and missiles. 

THE DOW CHEMICAL COMPANY, 
Midian’, Michigan, 
Magnesium Sales Dept., 


1301CL5-18 
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NAVCAD Earland R. Clark of Stroudsburg, Pa., receiving congratulations from 
Rear Admiral Joseph M. Carson, Chief of Naval Air Basic Training 
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with ALL-JET TRAINING 


On March 13 at the Naval Air Basic Training 
Center, Saufley Field, Pensacola, Florida, the first 
student pilot in Naval Aviation history soloed a 
primary jet aircraft — without previous propeller- 
driven aircraft experience. The flight was made in 
a TT-1 “Pinto” — designed specifically by Temco 
for all-jet training. 

The first primary jet trainer ever purchased by 
any of the U. S. military services, the Pinto is 
designed for today’s jet age. It is built closely 
along the lines of high-performance jet fighter 
aircraft and gives the student pilot the “feel’’ of 
jet training from the very beginning. 

With its high safety standards, fine handling 
characteristics, optimum maintenance provisions 
and overall reliability, the Pinto is an: ideal pri- 
mary jet trainer. From initial cost to operation 
and maintenance, it is designed to provide better 
pilots at less cost, in less time. All in all, it gives 
the Navy a decided edge in the ever-advancing 
pace of military jet aviation. 








' 
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STRUCTURES 


Navy is complaining to Congress its 1960 
FY request of $35.3 million for Asroc and 
Subroc is “about one-half” of what should be 
spent for ASW torpedoes. Both missiles are 
now ready for production. Over next five 
years, Navy plans to spend $100 million mod- 
ernizing 200 ships for ASW capability, some 
with the Minneapolis-Honeywell Asroc (rocket 
assisted antisubmarine missile) which has re- 
placed the Rat (rocket assisted torpedo.) 
Goodyear’s Subroc (anti-submarine — rocket 
missile), Navy says, will furnish submarines 
with “enormous kill potential.” 
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Missile procurement is being cut back 15% 
by Air Force. In the 1960 FY, the AF plans 
to procure 1232 missiles compared to 1462 
in Fiscal 1959. Figures do not include rockets 
and drones 


NASA contractors are now eligible for 
financial backing under the Defense Produc- 
tion Act of 1950. President Eisenhower has 
authorized the space agency to use the law 
to guarantee loans and other financial aid to 
insure delivery of goods or services 

° a * 


Chances are good four-year extension of 
Renegotiation Act will pass Congress as ap- 
proved by House Ways & Means Committee 
Bill eases present provisions for two-year loss 
carry-forward to five years and provides ap- 
peal from tax court findings. Four-year exten- 
sion is compromise between permanent ex- 
tension demanded by House Armed Services 
Committee Chairman Carl Vinson and 27- 
month continuation sought by DOD. 


PROPULSION 


Look for speed-up in Centaur upper stage 
space vehicle development as a _ result of 
“breakthrough” in large-scale production and 
storage capability of liquid hydrogen. ARDC 
says “purest (liquid) hydrogen ever made” ts 
now being turned out in quantities at Air 
Products plants in Painesville, Ohio, and Palm 
Beach and at Stearns-Roger Mfg. Co., Bakers- 
field, Calif. Ample supply may enable Convair 
Centaur, which has Pratt & Whitney LOX and 
liquid hydrogen second-stage engine, to ad- 
vance production timetable now scheduled for 
“sometime” in 1961 


More about the missile 


industry countdown 





Coming up in June: second-stage flight 
testing of Martin’s Titan. Largest second-stage 
rocket ever to be flown, the Aerojet-General 
propulsion system develops 80,000 pounds of 
thrust at altitude using LOX and RP-! fuel 
Titan is expected to be “approaching opera- 
tional” by mid-1960 


ELECTRONICS 


BMEWS and SAGE programmed construc- 
tion in FY 1960 will top $124 million—with 
$76.3 million going into “hardened” SAGE 
installations to house completely transistorized 
computers in supercombat centers 

° + ” 


At Clear, Alaska, $18 million worth of 
BMEWS construction is getting underway 
Principal contractors for Corps of Engineers 
are Morris Knudsen and Patti McDonald (sur- 
veillance radar and scanner building); Baker 
& Ford (antenna and transmitter building); 
William A. Smith (railroad relocation). A&E 
is by Metcalf & Eddy and Skidmore, Owings 
& Merrill. Bids will be opened June 10 by 
Alaska district engineer on a powerplant 
BMEWS systems contractor is RCA 

. - * 


Keeping industry’s doors shut to visiting 
Communist technical teams is being urged by 
Sprague Electric Co. President Julien Sprague. 
With one good look, says Sprague, a compe- 
tent engineer may save 10 years of research 
simply by learning that a particular process 
can be accomplished by a new technique. 

om 7. 


Expenditure of $2 billion on missile elec- 
tronics in Fiscal 1960 is forecast by EIA Presi- 
dent David R. Hull. The weapon systems 
concept, adds Hull, should be continued be- 
cause it enables the military to “buy compe- 
tent management” and fixes responsibilty for 
production and integration of complicated sys- 
tems. 


ASTROPHYSICS 


Evidence is piling up that solar eruptions 
have a “braking” effect on the speed of earth 
satellites, Says Dr. W. O. Roberts of the Uni- 
versity of Colorado: “Satellites appear to de- 
celerate more rapidly at times of high solar 
activity, to experience greater drag.” As yet, 
no explanation for this phenomenon 
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Every day Scorcu Brand High Resolution Tapes 
are getting the nod for more instrumentation jobs 
The reason? Performance. In taping high frequeng 
data, the sharper resolution lets you pack mop | MAY 
pulses to the inch—a greater density of informa. | 
tion to each foot of tape. 





At the root of this advance are the high poten 
oxides used in the magnetic coating. The highe, 
magnetic retentivity of these oxides—about a third 
more than standard—offers distinct advantages, |; 
permits the use of a thinner magnetic coating which 
may be combined with a thinner polyester base ! 

TAPING CRITICAL INFORMATION? Naturally, this means a more flexible tape ae 
that conforms for more intimate tape-to-heag 
c ‘ contact, automatically improving resolution in the 
ScoTtcH” Brand high potency oxides taping of high frequencies. 
let you pack more bits per inch! Even so, you don’t have to sacrifice output in low | 
frequencies. For in addition to the marked increag ' 
in sensitivity to short wave lengths, SCOTCH Brand 
High Resolution Tapes show some increase in sengi- 
tivity even to long wave lengths. 


These more flexible tapes cut drop-outs, too 
With better tape-to-head con- 
te tact, there's less chance that ; 
60009 a stray bit of dust can sneak / 
a between tape and head to (| 





















° cause a drop-out. The superior | LY) 4} OW 
; magnetic properties of SCOTCH and th 
1245 Brand High Resolution Tape a shat 
%5, No. 159 show up in oscillo- _* 
-000 13446 4 scope tests—producing a good squared-up hystere- launct 
sis curve like that shown at the right, and symbol | p,q 
’ cally illustrated at the left. | p 
4 Whatever your application—data acquisition, | conter 
reduction or control programming—you can count | 14 cot 
on ScotcH Brand technology to create tapes of | up wil 
higher uniformity and reliability for error-free | a8 fir 
~ performance. yam. 
mimmie “es, ScotcH Brand High Output Tape No. 128 pro rt 
‘ey ®, vides the sensitivity for good output in low fre ay 
‘Sam, quencies, even under extremes of ambient temper- ths 
‘@, ature. ScorcH Brand Sandwich Tapes No. 188 and} gony, 
(i ol 
= es ee 189 offer extremely long life and reduced head} compe 





wear in digital work and many AM, FM and PDM° contra 
applications. Finally, for top performance at low Ge 
cost per foot, ScorcH Brand Instrumentation Tapes | be wo 
No. 108 and 109 remain the standard for the} for th 





industry. } are ex 
: Ps ° . . ' wit 
Where there’s no margin for error, there’s n0| . ; 
. ~ ¥ } motor: 
tape like Scotcu Brand. For more details, mail the | om 
reader inquiry card or write Magnetic Products | ka 
; nap " z ion a 

Div., 3M Company, St. Paul 6, Minnesota. | th 

/ = een oe eir 
“SCOTCH” is a registered trademark of 3M Company, St. Paul 6, Minnesota shared 
Export: 99 Park Avenue, New York, N.Y. In Canada: London, Ontane develo 
also hi; 
McDo 
Co 
iia aba oi hot k 
SCOTCH BRAND MAGNETIC TAPE vou 
tie 
FOR INSTRUMENTATION 
details 
fm Or, if 
Miinnesora (finine ano Jffanuracturine company { Vague. 
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missiles and rockets 
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by James Baar 


WASHINGTON—U.S. grand strategy 
and the future of missile warfare took 
a sharp turn this month. It came with 
the award of an Air Force contract 
\for development of America’s air- 





"| launched ballistic missile—the much- 


talked-about ALBM. 

Douglas Aircraft Co., a dark horse 
contender who won the contract over 
14 competitors, has six months to come 
up with a refined design and cost study 
as first step in its development pro- 
gram. 

The solid two-stage ALBM will be 
patterned after the concept already 
proved feasible in the firing of test 
vehicles designed by a _Lockheed- 
Convair team and Martin—both losing 
competitors for the development 
contract. 


General Electric Co. is reported to 
be working on guidance and nose cone 
for the missile. Other subcontractors 
are expected to be announced shortly, 
with Thiokol believed ahead for the 
motors contract. 

The Air Force paid Martin $5 mil- 
lon and Lockheed $3.5 million for 
their feasibility studies. Results were 
shared with all 15 competitors for the 
development contract. The Air Force 
also had an ALBM study contract with 
» McDonnell. 

Cost of the development contract is 
tot known. The Air Force said it 
would be negotiated. 

* Program vague— Meantime, many 
details of the program were withheld. 
Or, if released at all, they were left 
Vague. 

But the overall scope and meaning 
of the program was clear. All one had 


missiles and rockets, May 18, 1959 





MAGAZINE OF WORLD ASTRONAUTICS 


to do was look at the key character- 
istics the ALBM was expected to have. 
© It will deliver a nuclear warhead. 
® It will have a range of more than 
1000 miles—possibly as much as 
1500. 

© It will be launched from super- 
sonic bombers flying at up to more 
than 70,000 feet. 

© It will travel a ballistic path out 
of the atmosphere and back at hyper- 
sonic speeds that will make it unstop- 
pable once it is launched. 

© it will have greatly improved 
guidance that will give it considerably 
greater accuracy than is considered ac- 
ceptable for missiles with much larger 
warheads. 

In simplest terms, the ALBM is 
merely an advance on the North Amer- 
ican Hound Dog. But the advance is 
tremendous. 

The air-breathing Hound Dog— 
recently launched successfully from a 
B-52 flying over the Atlantic Missile 
Range—was swiftly developed from 
off-the-shelf components for service 
during the years of the Missile Gap. 

Its Pratt & Whitney turbo-jet en- 
gine enables it to carry a nuclear war- 
head 500 miles at only about Mach 
1.7. It was designed for launching 
from the B-52G. 

® Use on B-70—The ALBM will be 
developed for launching from the B-70 
designed to travel at Mach 3 and the 
Convair B-58 designed to fly at Mach 
2. It also will be launched from the 
intercontinental B-52G. 

The B-70, still under early develop- 
ment, will have true intercontinental 
range. The B-58, scheduled to be oper- 
ational next year, can be made inter- 
continental with refueling in flight. 


U.S. Decides to Push ALBM— 
‘Invulnerable’ Defense Weapon 


Douglas wins competition and begins design study 
based on concepts tested by Lockheed, Convair and Martin; 


GE said to have guidance contract 


Also, the ALBM is designed to be 
the Sunday punch of the CAMAL— 
the much-delayed program aimed at 
placing subsonic nuclear-powered 
planes on station in the skies. 

And, finally, the ALBM is the 
obvious stepping stone to development 
of the space-launched ballistic missile 
which would be fired from a manned 
space craft or an orbiting satellite. 

* ALBM< strategy—The strategy in- 
volved in use of such a weapon as the 
ALBM has been hinted repeatedly in 
speeches and statements by top officials. 

Supersonic and hypersonic bomb- 
ers armed with two or possibly four 
ALBM’s would stand by either on 
ground or air alert. 

On word of a believed attack, they 
will streak toward their targets. On 
word that the attack is actual, they will 
launch their ASM’s while still hun- 
dreds—possibly more than 1000— 
miles from enemy borders. 

The launched ALBM’s will perform 
at least two key missions: 

® They will strike heavily defended 
areas deep in enemy territory where 
bombers would come under intense 
attack. 

® They will smash defenses in the 
path of the bombers much as heavy 
artillery opens the way for infantry. 

Then the bombers with their huge 
megaton capacity and their great ac- 
curacy will strike. 

On the other hand, the nearly-sonic 
CAMAL (Continuously Airborne Mis- 
sile Launching and Low Level) would 
carry possibly four to eight ALBM’s. 
However, the plane itself would not be 
a bomber, too. It would combine being 
a launching platform with such roles 
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as providing early warning of attack. 

The CAMAL program has been 
delayed repeatedly while military plan- 
ners argued over whether they wanted 
to develop an advanced supersonic 
nuclear-powered aircraft or merely the 
best nuclear-powered aircraft that could 
be put into the air in the shortest time. 
It appears that the advocates of the 
latter have almost won. 

CAMAL has the same obvious ad- 
vantage as the Polaris nuclear-powered 
submarine—a means of maintaining an 
instantaneously ready retaliatory force 
that would be most difficult to find and 
destroy 

Some _ experts the CAMAI 
plane could be operational in five years 
if the program were pushed. Others 
say considerably less time would be 
needed. 

ALBM itself is expected to be op- 
erational much earlier than that. 

* No known defense— Whatever the 
method of delivery, there is no known 
defense against the ALBM once it is 


Say 


launched. The only defense is_ to 
destroy the mother planes before 
launching. 

This is one of the prime reasons 


that the Air Force is developing the 
North American F-108 with a range 
of more than 1000 miles. U.S. plan- 
ners must assume that Russia 
working on development of an ALBM 

as well as a long-range supersonic 
interceptor. 

All in 


also is 


all, many in the Air Force 


New Furnace Capability 


— 
BS 


believe that the ALBM is such an 
attractive weapon that it will become 
the primary method for delivering the 


Air Force's strategic striking power in 


the future—both in the atmosphere 
and in space 
They base this conclusion on the 


grounds that the ALBM overcomes a 
number of the drawbacks of the ICBM 
while retaining principal 
benefits. 

* ICBM faults—One of these draw- 
backs is the stationary ICBM launch- 
ing site which can be Zeroed in by an 
attacker. Some experts contend that 
such bases will be vulnerable no matter 
hard they are made 
The second prime ICBM drawback 
is its inflexibility. Once launched it can 
not be recalled. Also, 
launching site is stationary, the enemy 
knows the direction of the attack. 

Third is the tremendous cost of the 
hardened ICBM Comparatively, 
the ALBM is expected to be an 
nomical weapon 

The Navy 
drawbacks as reason for development 
of the Polaris. But some At 
planners say not even the Polaris will 


most of tts 


how 


because — its 


bases 
eco 
cited these 


has also 


Force 


have the flexibility of the ALBM 
Iherefore, development of _ the 
ALBM is a turning point in U.S. stra- 


tegic planning so far little appreciated 
ether by Congress or the public 


Until now American retaliatory 
power has been generally seen as two- 
fold: The SAC bomber fleets and the 
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NEW CONTROLLED atmosphere hardening furnace at Lindberg Steel Treating Co.'s 
plant at Melrose, Ul. Furnace is big enough to take Boeing Minureman's rocket motor 


case. 
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building squadrons of ICBM’s 


In many circles, the first of theyf— 


already partly obsolescent 


has hey 


regarded as a weapon of the past thd 
must be maintained at most five y 





or so 


By then SAC is 
armed not only with the liquid ¢ 
vair Atlas and Martin Jitan but 
solid Boeing Minuteman. Hundreds 
Minutemen are expected to be 
stalled in hardened around 
country as well as on such port 
platforms as flat 


expected tg 


bases 


railroad Cars 


Even before then the United St 
is expected to have a fleet of Poll 
submarines on station 

Many 


minded 


' 
nomy 


believ 


this | 


particularly eco 
Congressmen—have 
there is no need with all of 
manned bomber. 
* ICBM vs. ALBM 


planners disagree 


too 


I he 


the 


Air For 


that tor Americ; 
alone for 


They contend 
rely on the ICBM 
retaliatory power similar 
France’s reliance on the Maginot | 
in World War Il 

I hey that 


meet a 


its mas 


would be 


the ICBM is 
particular 
Strategic situation. But 
what the threat and ¢ 
be 10 to 15 


argue 
signed to 


threat 


type 
and 
Say 


one can 


tegic situation may 


from now 


they argue that rely 
principally on the ICBM leads tows 
molding U.S. retaliatory 


Moreov er. 


force sok 


as a deterrant of terror 

Under such a policy, the Unik 
States would forget for the most pa 
about trying to destroy an enem 





and concentrate 
number of his cite 


military 
obliterating X 
and X millions of his people 


pow el 


Advocates of the policy argue & 
it would free millions of 
building limited capability. Th 
also argue that the continuing attem 
to be to destroy enemy milla 
only bankrupt} 


dollars | 
Wal 


ready 


power can lead to 
and disaster 
policy am 


A merical 


Opponents of the 
that it is the highroad to 
defeat 
They contend that only the abil 
to destroy Russian military power #4 
deter the Kremlin. For they conte 
no man can say that the Soviet lead 
would not be willing to pay 50 milli 
lives 75 million . 1 
that were all that stom 


Russian 
million if 


in the path of world conquest 
Therefore, they say the Deiem 
Department today must be prepatl 


the flexible forces that may be need 
to meet the unknown challenges § 
tomorrow 

Key to such a flexible force 1s "8 


ALBM 


missiles and rockets, May 18, !¥ 





V 
Mam 
from 
may 
Age 
U 
haire 
OCCUT 
pract 
times 
nibali 
equat 
ing s 
of de 
and 
1 
learn 
Aust! 
velop 
volca 
Rang 
Mant 
dicat 
hegot 
Jj 
lain, 
also ; 
are t 
Palau 
ape; | 
Tutui 
Tara 
whos 


missil 










missile support 


Truiuirrine sstanos 


“ PALAU ISLAND . 








@ GUAM (U.S.) 


"ys je @PONAPE (U-s.) 


_|_ KWAJALEIN ATOLL (U.S.) 
@ PYAPISANDS- @ 





=e - — _—" 







CHRISTMAS ISLAND 
oe 



























. @ TARAWA (BRIT) 
er ~*" @ MANUS (AUS ) * 6¢ “ae. : . EQUATOR 
ae ; teat, : _ he o 
a eT : SOLQmON ISLANDS ' , } 
> = ‘> ‘Md > Ce - o—_. ; 
cS Te TUTUILA, EASTERN SAMOA’ (US) 7 
ws r 5 : sta * . ee “oe ° 
140 16 180 160 140 


POSSIBLE ISLANDS for equatorial astronautics base. 













a U.S. Seeks Manus Launch Site 





nilar i 
Ot Lig 
| is i ARPA has engineering plan to spend millions 
wee on tying island into PMR; NASA may help 
My e . 
4 ae in development of site when selected 
5 Ven 
relying 
towel by William EF. Howard : 24-hour satellites moving in orbit 
sol Second of a Series on 22.400 miles from the equator. Key 


WASHINGTON — Scorpion-shaped 
Manus Island crouching a lazy jump 
from the equator in the far Pacific 
may be swept up soon by the Space 


Unite 
rst pal 
>nemy 
ate ro- 
Unbeknownst to its 15,000 woolly- 

; cl, . . : 

haired inhabitants, whose major pre- 
occupations are growing coconuts and 
practicing mana (magic)—and some- 
times when things are very dull, can- 
nibalism—Manus is being eyed as an 
equatorial rocket and satellite launch- 
ing site. All of which spells millions 
of dollars more in support equipment 

}and construction. 
ag = The United States, M/R_ has 
ner karned, is formally approaching 

| Australia to obtain permission to de- 
abit Yelop and integrate the 20x50-mile 
ver Wi Volcanic island into the Pacific Missile 
onte Range. Australia holds trusteeship over 
lead Manus. Embassy officials have  in- 
= dicated they expect no obstacles when 
_ , I Negotiations reach the firm-up stage 
t stm = Just when this may be is uncer- 
_ | lain, for several other Pacific locations 
defen *lso are being considered. Among them 
eparig re the U.S. trust territory islands of 
need Palau, Yap, Kwajalein Atoll and Pon- 
ges @ *pe; the U.S. possessions of Guam and 

Tutuila in Eastern Samoa; Britain's 
js Tarawa Atoll, and Christmas Island, 

whose possession is disputed by the 
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U.S. and Britain. 

Still another proposal being kicked 
around the Pentagon is to build Texas 
Towers in the mouth of the Amazon 
River. But experts are questioning the 
feasibility of this idea from the stand- 
point of both cost and size. 

® Money and time— Authoritative 
engineering estimates put the cost of 
fully developing an island like Manus 
into a self-sufficient launching base at 
about $100 million—at stateside prices. 
In remote areas this figure would be 
multiplied by a construction cost index 
of 2.00 to 3.00 and it could go still 
higher if the project is enlarged or put 
on a crash basis. 

And it would take over seven years 
to complete at an ordinary pace. 

However, early launch capability, 
planners say, could be achieved for 
about $23 million (stateside) and in 
about four years. A task force un- 
doubtedly could bring it about a lot 
sooner. 

Significantly, ARPA hopes to estab 
lish a global communications network 
within four years with Project Courier, 
which would utilize a system of three 


to early attainment of this project 
would be an equatorial launching. 

Although it would be possible to 
launch communications satellites from 
Cape Canaveral or Vandenberg AFB, 
it would require more than 40% of 
the payload to shift them into an equa- 
torial orbit. Improvement in the state- 
of-the-art in guidance and propulsion 
also would be needed. 

Thus, as one military official puts 
it, an equatorial launch would be 
“easier and cheaper in the long run.” 

® Safety factor—Development of 
one-million pound thrust booster 
rockets and their attendant safety prob- 
lems also is spurring consideration of 
establishing launch facilities in a more 
remote area. Some missilemen fear this 
point may be proved when the first 
attempt is made this fall to fire 
ARPA’s Saturn booster—a cluster of 
eight Jupiters—at the Cape. They are 
wondering what will happen to Cocoa 
Beach if the cluster explodes. 

A third factor bearing on the build- 
ing of one or more equatorial launch 
sites is the anticipated future accelera- 
tion of space programs. They could 
in a few years completely overtax 
present facilities. 

In looking over possible Pacific 
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MISSILE NEEDS would rival World War II development of Manus as U.S. naval base. 


locations, planners have _ established 
these criteria: The potential site pre- 
ferably should lie within 5 degrees 
of the equator, although practical con- 
siderations such as international agree- 
ments and land availability should not 
rule out sites within 15 degrees of 
the equator; there should be maximum 
easterly overwater travel; it should be 
situated where existing, programmed 
and proposed tracking, control and 
communication facilities may be util- 
ized, and the site should be large 
enough to support required installa- 
tions. It would also be desirable for the 
U.S. to own or have a voice in the 
control of the area. 

*® Elevation 3000 feet—On nearly 
all counts, Manus more than fills the 
bill. Largest of the Admiralty Island 
group, it lies 200 miles north of New 
Guinea in latitude 2 degrees south and 
longitude 147 degrees east. 

Important to rocket firings, the to- 
pography of Manus is hilly, with eleva- 
tions ranging from 1500 to 3000 feet. 
Dense, tropical rain forests cover most 
of the lowlands, but higher areas are 
grassy and dotted with pine forests. 
Mean temperature is about 80°F, the 
mean relative humidity 85-90%. Rain- 
fall averages 150 inches throughout the 
year. 

Some World War II facilities have 
been restored, so that the island has 
an abundant water supply, power and 
sewage disposal facilities. The Austral- 
ians also have installed a new wharf, 
dry dock and refueling facilities and 
repaved the 6000-foot airfield runway. 

These physical advantages are far 
superior to those of Tarawa Atoll 
(Latitude 1° 30’ N Longitude 173° EB) 
and Christmas Island (Latitude 2°N 
Longitude 157°W) which also are sit- 
uated close to the equator. Tarawa’s 
land mass is only 7% square miles 
compared to Manus’ 1000 square miles. 
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Its population is 3600, and while the 
harbor is good, there is a limited water 
supply. Christmas Island covers 160 
square miles, but has limited water 
and only “fair weather” anchorage 
facilities. Its disputed ownership is also 
a drawback. 

Kwajalein, already 
Nike-Zeus testing, lies farther away 
from the equator at Latitude 9° N 
Longitude 167° 40°E. It is comprised 
of 80 small, low-lying, sandy islands, 
has an excellent anchorage in a 655 
square mile lagoon, but limited water 
supply. 

* Other possible  sites—Ponape 
Latitude 7° N Longitude 158° E) and 
Palau (Latitude 7° 30° N Longitude 
134° 30° E) are both U.S. trust terri- 
tories. Ponape has a total area of 
160 square miles and Palau, 216 
square miles. Both, however, have 
quite large populations for their size 
and therefore present limited oppor- 
tunity for development of a large in- 
stallation and room for the operational 


scheduled for 


force. The full complement for a 
launch site is envisioned as numbering 
1200 scientists and technicians and 


1700 dependents—a total of 3000. 

Tutuila in Eastern Samoa (Latitude 
14°S Longitude 170° 30’ W), another 
U.S. possession, extends over only 76 
square miles and has a population now 
of 22,400. Otherwise it has elevations 
to 2140 feet and excellent harbor facili- 
ties. Guam (Latitude 13° 20’ N Longi- 
tude 144° 40’ E) offers 225 square 
miles, but already is crowded with a 
large U.S. naval installation and a 
population of 59,500. 

Lack of water would be a restrict- 
ive factor on the Yap Islands (Latitude 
9° 30° N Longitude 138° 10’ E) along 
with available land. The area com- 
prising four closely placed islands 
covers about 80 square miles and is 
hilly terrain. 
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Manus, on the other hand, offe 
the potential for supporting a lary 
population with its abundant wat. 
supply and land area. As a down-rang 
subcenter of the PMR, it would 
well positioned geographically for py 
only equatorial, but the launching y 
polar-orbited space vehicles. It coy 
also serve well as a logistic center fy 
future down-range tracking stations, 

An all-inclusive preliminary fey, 
bility study of Manus has been mag 
by the Ralph M. Parsons Co., [py 
Angeles architectural and engineeriy 
firm, which conceives of developmey 
progressing through five phases—stap, 
ing with task force capability. 

To fit the island for launching y 
the earliest possible date, there wou 
be a minimum of construction ay 
maximum use made of governmen. 
furnished portable facilities such 
oxygen generating plants, power gep 
erators and (bachelor) housing accom) 
modations. 

Over the long haul there would 
a requirement for complete technicd 
support and community facilities. 

* Launching complex— Technic! 
facilities embracing the launching bas! 
tracking station and communication) 
center would represent the biggest cad 





outlay—almost $10 million initially an 
about $34 million (stateside) to con 
plete. 


The launch complex would inclué 
pads, gantry, buildings for contr 
service and shops; fuel and oxidiz 
storage; missile check-out and assem 
bly buildings; a warehouse; hydroger 
generation and oxygen-nitrogen liqu 





faction plants, and installations fw 
instrumentation and control systems 
The communications center woul 


require buildings for programming 
receiving and transmitting; an eme 
gency power plant; and _ $ antenm 


“farms” for transmitters and receives! 
lracking station facilities wo 
embrace structures for telemetry, dati 
processing, angle and optical tracken, 
a boresight tower, antennas and tram} 
mitters, and the instrumentation system. 

Support facilities, including suppl, 
maintenance and administration, woul 
be concentrated at Lorengau Harba 
and nearby Mokerang Airfield. The 
would require in addition to warehout 
and storage structures, a tank fam) 
pipelines and pumping station, dod’ 
and tanker unloading buoys. 

More buildings would be needed ® 
house administrative offices, personné 
and security offices, a laboratory, & 
gineering section, a fire station and & 
other necessities of a large base. 

Whether such a _ comprehensit 
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plan to change the face of Manus or 
some other Pacific island becomes a 
reality, may be decided soon. ARPA 
officials are reported to be studying 
such a plan, and although no money 
has been budgeted yet for construction, 
the agency could initiate engineering 
studies at any time. Such a site un- 
doubtedly would prove its value par- 
ticularly in the Dyna-Soar program. 





PHASE ONE 
CONSTRUCTION 


TECHNICAL FACILITIES 





LAUNCHING BASE $8 400 000 
TRACKING STATION 520,000 
COMMUNICATIONS CENTER 1,030,000 
$9,950,000 
SUPPORT FACILITIES 
ADMINISTRATION $ 780,000 
MAINTENANCE 500 000 
SUPPLY 4,250 000 
$5,530,000 
COMMUNITY FACILITIES 
HOUSING $3,200,000 
EDUCATIONAL 
MUNICIPAL 250 000 
RELIGIOUS 
SERVICES 650,000 
RECREATIONAL 20'000 
$4,120,000 
UTILITIES AND 
TRANSPORTATION 
POWER _. $ 950,000 
WATER 1,300,000 
SEWERAGE te 300 000 
COMMUNICATIONS 250 000 
ROADS 800 000 
AIRFIELD 
HELIPORTS 
HARBOR 
$3,600,000 
ESTIMATED STATESIDE COSTS $23,200,000 
CUMULATIVE ESTIMATED 
STATESIDE COSTS $23,200,000 


NASA also is known to be inter- 
ested in an equatorial launching site, 
but is yet to demonstrate any wild 
enthusiasm—such as allocating money. 

An official of the space agency, 
aware of the two-year lead time needed 
to get such a site ready for a shoot, 
told M/R that “as of this week, any- 
way” no programs scheduled during 
the next two years by NASA would 


ESTIMATED COSTS FOR DEVELOPING MANUS ISLAND 
PHASE FOUR 


PHASE TWO PHASE THREE 


absolutely require such a base. He said 
that an equatorial orbit would not help 
the Mercury manned space capsule 
project, because launch and recovery 
will be “much less” expensive and 
easier technically off the Cape. 

Other NASA experts concede that 
they would be happy to see ARPA go 
ahead with a Pacific site. And in that 
event, NASA might help pay for it. 





PHASE FIVE 








CONSTRUCTION | CONSTRUCTION CONSTRUCTION | CONSTRUCTION TOTALS 
$4,750,000 $3,950,000 $7,500,000 $3,750,000 $28,350,000 
500 000 1" 100000 2'120,000 
400 000 850'000 580,000 400,000 3' 460/000 
$5,650,000 $5,900,000 $8,080,000 $4,350,000 $33,930,000 
$6,110,000 $1,400,000 $ 500,000 $ 510,000 $ 9,300,000 
885 000 200 000 250'000 300 000 2'135,000 
1,405,000 600'000 1, 450/000 400 000 8. 105.000 
$8,400,000 $2,200,000 $2,200,000 $1,210,000 $19,540,000 
$3,200,000 $4,120,000 $3,640,000 $3,640,000 $17,800,000 
660'000 3'000.000 3'660,000 
1,000,000 50,000 1'330,000 
340;000 340 000 
235,000 200.000 320,000 50 000 1 455000 
75,000 170 000 40.000 400 000 705 000 
$3,510,000 $6, 150,000 $4,000,000 $7,480,000 $25,260,000 
$6,700,000 $6,450,000 450,000 $ 450,000 $15,000,000 
900 000 500 000 300 000 400’ 000 3 400000 
100 000 470.000 00 000 100.000 1'070'000 
100'000 150'000 00 000 200 000 800 000 
500 000 300 000 400 000 500 000 2,500 000 
$8,300,000 $7,870,000 $1,350,000 $1,650,000 $22,770,000 
$25,860,000 $22,120,000 $15,630,000 $14,690,000 
$49,060,000 $71,180,000 $86,810,000 $101 500,000 $101 500,000 





TOP TABLE shows estimated costs for five-step development of Manus into self-sufficient equatorial launch base. In table below 
required time of planning, design and construction is plotted. Numbered lines correspond to phases of construction in upper table. 
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more about the missile week 











Senate Armed Services Committee 
has virtually dictated to DOD which 
missile interceptor system to continue 
—Nike-Hercules or Bomarc. The com- 
mittee slashed $17.3 million from the 
$22.4 million request for Nike in- 
stallations, but approved the full au- 
thorization for Boeing’s Bomarc. 


Manned space vehicle applications 
may be in sight for new “aerial bob- 
sled” pilot ejection capsule developed 
by 18-member Industry Crew Escape 
Systems Committee under ARDC for 
the F-106 supersonic jet interceptor. 
Capsule is propelled from aircraft by 
7000-pound-thrust solid-fueled rocket. 
Convair has $1.5 million contract to 
produce first units. 


Smithsonian Optical Tracking Sta 
tion at Woomera, Australia, on May 1, 
3 and 4 photographed Vanguard / six- 
inch satellite at its apogee 2500 miles 
from earth with Baker-Nunn precision 
camera. Feat was comparable to photo- 
graphing a golf ball from 600 miles 
away and indicates significant advance 
in tracking capability. 


The first of three heat shields of 
laminated phenolic resins for Mercury 
space capsule has been delivered by 
General Electric to NASA. Shields will 
be tested in July. 


Complete orbit of the Van Allen 
radiation belt will be possible with 
Vega, says Convair-Astronautics Man- 
ager J. R. Dempsey. The NASA space 
vehicle to boost large payloads into 
orbit would be capable of carrying 
powerful telemetering equipment to 
give more complete data about the 








First Operational Mace 


belt. Dempsey says Vega also will be 
used to measure the gravitational fields 
of the moon and planets and the com- 
position of the atmosphere of the 
planets. 


Steel industry sources feel an alloy 
of chromium, nickel, molybdenum and 
aluminum may be the structural metal 
for the first manned lunar space craft. 
Relatively low in cost, the allov with- 
stands temperatures up to 1000°F and 
can be produced in large volume. 


Navy reports “entirely successful” 
a Stage-separation, flight control reac- 
tions and systems performance test of 
the Lockheed Polaris May 8. Range 
and impact were not primary objec- 
tives, but the solid-fueled missile trav- 
eled 700 miles. In addition, the Navy 
says a problem has been resolved in 
the missile’s jetevators, which were 
affected by high temperature in earlier 
flights 


Keel of first U.S. nuclear-powered 
guided missile trigate—the Bainbridge 

has been laid at the Bethlehem Steel 
Co. Quincy, Mass., shipyard. Besides 
twin surface-to-air Terriers mounted 
fore and aft, the high-speed 4$50-foot 
warship also will carry ASW weapons 
and conventional armament 


Marquardt Corp.'s Ogden, Utah, 
plant will begin delivering Bomarc en- 
gines on a fixed-price basis this month 
At Ogden, the company also is starting 
up production on the Super Bomare 
IM-99B engine. These will be 
plus-fixed-fee units 


COst- 


Solid-propellant production capacity 





> EEE ho ele ate emerge 


THREE TAC missile groups in West Germany are receiving the Martin Vace, 1000- 


mile range all-weather missile capable of delivering nuclear warhead. 


AF has pro- 


grammed $193 million for Mace, which will be deployed in hard bases. 
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of 500,000 pounds per month is ng 
reported by Grand Central Rocket 
Redlands, Calif. The company Says jf 
has added about $2.5 million in ney 
R&D facilities in the past eight monty 
and revamped its top management. 


East Coast-West Coast warfare 9 
defense business is rocking Congre 
Easterners have introduced legislatig 
which the Westerners claim is diree 
at taking contracts away from C 
fornia companies. Meantime, the Ly 
Angeles Chamber of Commerce 
whipped up a “task force” of city of 
ficials and manufacturers to “defend 
the state’s missile-aircraft industries. 


Delivery of first thrust chamber fg 
ARPA’s Saturn H-1 of eight 
Jupiter engines has been completed fy 
the Rocketdyne Division of North 
American Aviation. Static firing @ 
fully-assembled cluster at ABMAEE 
Huntsville, Ala., now reportedly is s¢ 
tor mid-October. First flight test maf 
be attempted in the middle of neq 
at Cape Canaveral 


cluster 


Veal 


Cutter Laboratories Berkeley, 
Calif., pharmaceutical firm, has ag 
quired Olympic Plastics Co. of If 
Angeles—-a supplier of high-tempe 
ture plastics for and rocke 
Olympic management - and personng 
will remain unchanged by the mergef 

A second X-I5 is being built } 
North American Aviation to carry 
the first powered flight of the rocké 
research aircraft. X-15 No. |, whic 
has been taken aloft in captive flight 
still must pass a glide test before th 


powered flight test of No. 2 airplane 


missiles 


Satellite network to aid in_ the 
and stranded 
vehicles, nose cones and space capsules 
is being proposed by Space Electrons; T 


search rescue of lost or 


Corp. Doppler technique would bh p! 
applied in locating signals broadcast bj in 
subminiature radio transmitter in the 
object sought 113 
m 
Firing of Jupiter IRBM May 6 % in 
AF 864th Technical Training Squaé- 
ron was to test complete missile oper F 
tion in tactical configuration— includ 
ing the warhead and fuzing apparatus 8 
working together as a system. The mis} “ 
sile successfully completed its pro nm 
grammed 1500-mile flight 
; kh 
Ryan Aeronautical Co. will break} ’ 
ground this summer for an electronic ’ 
test facility at San Diego, Calif. Ne¥] te 
installation will support the company’ | e 
electronics R&D program se 
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Martin electronics . . . eyes for missiles 


The Missile Master is but one of many complex electronic 
problems solved by the men of Martin Orlando. Leaping 
into leadership in today’s most dynamic field, Martin 
Orlando’s mastery is soundly based on men with gray 
matter men who cause new techniques to explode 
into existence make the future happen today. 
From a remote location, the Missile Master electronic 
control center detects approaching planes, determines 
“friend or foe”, assigns targets for a whole ground-to-air 
missile battery and gives command to fire. 


Martin’s new R&D and production facility, located in 
beautiful Orlando, Florida, offers unlimited growth po- 
tential to the man who can make his mark in missilry and 
electronics. Gray matter is the priceless commodity we 
seek, Would you come and bring yours? 
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Senior level openings for Electronic Engineers, Physicists, 
and Electrical engineers in these design areas: 
pulse circuitry, electronic packaging, transistor circuitry, 
production test equipment, digital and analog computer. 
Opportunities for men experienced in calculating solid 
state parameters, molecular distribution and quantum 
mechanics. Send confidential resume to: J. FE Wallace, 
Director of Professional Staffing, The Martin Company, 
Orlando 34, Florida. 


A great name in electronics /missiles 
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ORBITS AND tracking station locations needed for planned range. 


NASA's Project Mercury Range 
To Cost $12 Million Plus | 


World-wide tracking system with unprecedented reliability 


must be operating within year 


by Paul Means and Hal Gettings 


WASHINGTON—Final briefing on 
the Project Mercury Range contract 
is being given by NASA at Langley 
Field on May 18 for the 18 compet- 
ing firms. 

NASA hopes to award the con- 
tract, initially worth over $12 million, 
to the winning firm or team of firms by 
July 1. The range must be in operation 
by May, 1960, when orbiting of the 
first six dead loads and six animal loads 
will get under way. 

Responsibilities of the Project 
Mercury range contractor will embrace 
integration of the entire system in- 
cluding the computers at the Goddard 
Space Center’s temporary headquarters 
(NRL), the master control center at 
Cape Canaveral, the world-wide track- 
ing system and the direct data relay 
lines. 

The contractor’s duties will also 
include construction of some of the 14 
major stations on the range—three of 
them to be built at Hawaii, Texas and 
Bermuda—and integration into the 
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system of 10 sub-stations, which may 
involve as many as five ships. 

© Unprecedented demands—The in- 
tegrated tracking, communications and 
telemetry facilities for Project Mercury 
will comprise the most complete global 
data link system yet devised. Require- 
ments for the manned missile will de- 
mand links much more complicated 
and reliable than any needed for un- 
manned _ vehicles. 

Super-accurate trajectory informa- 
tion, voice communication between ve- 
hicle and ground, a world-wide com- 
munications link, and complete reli- 
ability are all essential to the success 
of the project. 

Plans are to use existing facilities 
wherever possible. But much new 
equipment will have to be designed 
and new facilities installed to complete 
the necessary instrumentation. 

Tracking and communications will 
be required continuously during launch, 
post-insertion and re-entry, and period- 
ically during orbit. The system must 
be adequate for emergencies with im- 











pact prediction always available and 





communication with the vehicle pos 
sible. 

Basic range functions will include: | 
(1) determination of vehicle location; 
(2) monitoring of vehicle and occu | 
pant status, and (3) abort and re-entry 
initiation control. | 

Radio communications with the 
vehicle will call for two voice channek | 
(UHF and HF), one command, and | 
two FM/FM telemetering channels. | 

Inter-station communications wil | 
include voice, teleprinter, and data cir- 
cuits. Reliability requirements af 
99.99% for the U.S.-Hawaii cable 
circuits and as high as the state-of-the 
art will allow for overseas radio. 

One of the best-kept secrets wil | 
be the frequencies on which the Pro 
ject Mercury radios send and receive 
This is to keep curious hams from 
tuning to the frequency and accident 
ally setting off the abort mechanism 
or making the capsule give other pre 
mature responses. 

® Hint of Cost—Entire cost of the 
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DIRECT COMMUNICATION links needed between tracking stations and computing centers. 


range has not been announced, but 
previous NASA budgets provide $5,- 
250,000 for the construction of the 
Southern Texas station and $12,500,- 
000 for integration and construction 
of the range. 

Final make-up of the Mercury 
range will depend a great deal on its 
performance during the deadweight 
and animal payload orbits beginning 
in mid-1960. NASA officials think it 
will take a year and a half of testing 
to prove the range, capsule and 
booster. 

Basic idea is to get the system to 
operate satisfactorily without manned 
control of the capsule, so that the di- 
rect voice communications system and 
the astronaut’s controls in the capsule 
will be only added safety measures. 

Ideally, the astronaut will not have 
to use any of the controls at his dis- 
posal, and NASA will not let man 
ride in the capsule until the system has 
proven that it doesn’t need him. 

Insert into the near circular orbit 
(apogee 120 miles, perigee 110 miles) 
will come about 400 miles north and 
east of the Cape Canaveral launching 
site. Retro-firing will commence on the 
third orbit 600 miles from the West 
Coast, with impact in the Atlantic 
Ocean about 400 miles from Cape 
Canaveral. 

Almost continuous tracking is 
needed in order to get an accurate 
estimate of impact area at any moment 
that the capsule needs to abort from 
its orbit. 

The orbit is designed to keep the 
astronaut over friendly territory at all 
times so that the capsule can be re- 
covered regardless of where in the 
orbit it had to abort. 

Meanwhile, training, indoctrination 
and education of the seven astronauts 
who will “fly” the Mercury capsule has 
begun at Langley Field, Va. 
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The initial phase of the program 
will include: 1) science education; 2) 
space flight familiarization; 3) opera- 
tion of the Mercury vehicle; 4) partici- 
pation in vehicle development; 5) high- 
performance aircraft flight training; 6) 


familiarization with support equipment 
and launch crew operation. 

The program will use existing re- 
search, development, training, and test 
facilities of the armed services, indus- 
try, and educational institutions. 


Mach 1400 Shock Waves Created 


Everett, Mass .—Interplanetary 
shock waves, which travel at speeds in 
excess of 1,000,000 mph (Mach 1400), 
have been duplicated in the laboratory. 

Using an _ electrical charge of 
4,000,000 kilowatts in a 30-inch shock 
tube, scientists at Avco’s Everett Re- 
search Laboratory successfully repro- 
duced for the first time the thin shock 
waves which result from solar flares. 
A temperature of 1.5 million degrees 
was generated by the ionized gas wave 
which was contained within a magnetic 
“cylinder.” 

These fantastic conditions were ob- 
tained under the supervision of Dr. 
Arthur Kantrowitz and Prof. Thomas 
Gold. Dr. Gold first advanced the 
theory that interplanetary shock waves, 
generated by solar flares, were respon- 
sible for “squashing” the earth’s mag- 
netic field with great suddenness. He 
suggested that the shock wave travelled 
by collision of force fields surrounding 
hydrogen ions and electrons. The 
“thin” shock wave produced in the 
laboratory confirmed this theory. 

Avco has been responsible for a 
great deal of the research work on 
reentry problems associated with the 
Atlas, Titan, and Minuteman missiles. 
Their advanced shock tube experiments 
have yielded much data on re-entry 
heating. The facility was the first to ob- 
tain the Mach 25 speeds needed for 
problem study. 

Much of the hypervelocity research 
has been sponsored by the Air Force 


Office of Scientific Research in Cam- 
bridge, Mass. 

Another significance of this experi- 
mental work lies in the clearer under- 
standing of very high temperature 
(ionized) gas called “plasma,” its na- 
ture and how to confine and direct it 
by magnetic fields. One and one-half 
million degree gas temperatures are ob- 
tained in the electric shock tube. At 
this temperature, all known matter 
would vaporize instantly. In the appara- 
tus, this ultra hot gas is confined within 
a “magnetic wall.” 

By using a rarefied mass of hydro- 
gen, pushed by a magnetic field tightly 
confined in the shock tube on every 
side except one, velocities in excess of 
1,000,000 miles per hour were obtained. 
The four billion watt electrical im- 
pulse needed to achieve this is produced 
by discharge from condensers in two 
millionths of a second. 

The electric shock tube which pro- 
duced this thin, high-speed shock wave 
was developed by Dr. Richard Patrick, 
an Avco physicist, expert in the young 
science of magnetohydrodynamics 
(MHD). Earlier experiments at the 
Avco-Everett Research Laboratory had 
obtained high temperatures in a “pill- 
box” apparatus which produced cylin- 
drically converging shock waves in deu- 
terium gas. Drs. G. Sargent James and 
Harry Petschek and Nelson Kemp, all 
physicists at the laboratory, are widely 
known for their contributions to cur- 
rent understanding of MHD. 
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Tape-Controlled Table 
Works to Millionth-Inch 


A new positioning table capable of 
accuracy equal to the finest jig borer 
has been developed by The American 
Tool Works Company, for application 
to heavy-duty production drilling and 
boring jobs, both short and long run. 


Numerically controlled by an end- 
less punched tape. the 8000-Ib. position 
table is of rugged construction. It can 
support heavy workpieces. positioning 
the work anywhere within a 30” x 20” 





accuracy of 
on 
either axis, or repeating a position with- 
in +50 millionths (.000050”). And, ac- 
cording to company engineers, the table 
can hold these accuracies even when 
installed out in the shop. 


with an 
(non-accumulative ) 


working area 
+ 000250” 


Unlike a jig borer or a spacer table 
with set stops or dials, the new machine 
is fast in positioning and does not de- 
pend upon the skill of the operator. 
The table travels automatically from 
one position to the next, moving simul- 
taneously on both axes (“x” and “y”) 
at the same speed from start to finish 
of movement—yet with no over-travel. 
Actuation is entirely hydraulic, elimi- 
nating both traversing screws or nuts 
and their associated back-lash problems 
and motors with their inertia problems 
Because the hydraulic actuating cylin- 
ders are in a balanced closed circuit, 
the table is rigidly held in position 
when the pistons are at rest. There are 
no clamps to produce a shift in table 
position. 

The new tape-controlled table, re- 
ports American Tool, is suited for job- 
lot runs, large or small. With the end- 
less punched tape, as soon as one work- 
piece is complete the machine is ready 
for the next without rethreading of the 
tape. Intermediate positions on the end- 
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less tape cannot be lost, since the hole 
pattern, once punched, remains in 
proper relationship for the entire life of 
the tape—good for thousands of pieces. 
The tape’s small size also facilitates 
economical storage. 

The complete tape control system of 
the machine is housed in a pressurized 
cabinet, designed to keep out shop dust 
and dirt. An operator's control panel 
is mounted on a separate stand which 
can be moved about for maximum con- 
venience. 

A punched tape can be installed in 
the control system cabinet in a few 
seconds. It can be inserted under the 
reader in any position inasmuch as the 
control unit will automatically locate 
the “start.” This “start” is usually the 
loading position directing the table to 
travel to its furthest front position. This 
permits the operator to load and un- 
load his workpiece with a hoist. if 
needed. 

During operation, the punched tape 
is read pneumatically by a flow of low- 
pressure air. This air, passing through 
the holes in the tape, actuates a selected 
series of switches, signalling the elec- 
tronic control system where the posi- 
tioning table is to move (in terms of 
“x” and “y”) to arrive at the next 
working location. The electronic cir- 
cuits then actuate the machine’s hy- 
draulic system to perform the required 
travel. 

Feed-back signals—-which tell the 
electronic system (product of The 
Sperry Gyroscope Company) where the 
table is presently located and announce 
its arrival at the new position—are sup- 
plied by two Farrand electronic scales, 
one each on the “x” and “y” coordi- 
nates. Each scale is made of glass with 
embossed wiring, and is read by a slider 
which maintains a .005” air space away 
from the scale surface. By virtue of 
this air gap, wear of any kind is pre- 
vented. These electronic scales are lo- 
cated in two hermetically sealed hous- 
ings. 

The use of air pressure for reading 
the punched tape prevents elongation 
or opening up of the punched holes and 
preserves accuracy of the original tape. 
There are no mechanical steel tape- 
reading fingers of any type in the sys- 
tem. The same air pressurizes the con- 
trol cabinet, keeping out dust and dirt. 
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Valve Assembly Features 
Titanium Bellows 


Packless valve stem assemblies with 
seamless bellows made of titanium, be 
lieved to be the first ever made fron 
the light metal, are being produced fo; 
a homogeneous reactor project at Oak 
Ridge National Laboratories by Fultop 
Sylphon Division, 
Controls Company. 


The assemblies are being used in ap 
loop de 


all-titanium primary reactor 





signed to carry a_ highly corrosive 
uranyl sulphate solution at high tem 
perature and pressure 

Experiments showed that golé 
plated bellows were unsatisfactory. 

Performance requirements for the 
bellows assemblies were unusually high 
They called for operation at 300°C a 
pressure of 2500 psig (constant), with 
1/8” 
lbs. per inch. Outside diameter of the 
finished bellows is about 14”. 

Problems in manufacture of th 
bellows concerned basic difficulty i@ 
forming titanium, due to its low elonge 
tion properties. The bellows were made 
from grade 55 sheet titanium. 


Circle No. 239 on Subscriber Service Card. 


Safety Claimed 
for Bi-fluid Tester 


Amthor Testing Instrument Co, at- 


= 





Robertshaw-Fultop | 








stroke, spring rate not over 1250} 


mn eee 


nounces “the first successful bi-fluid 
tester, type 472, that can test oxygea 
equipment, and still employ oil of} 


glycerine in the separate piston-cylindet } 


chamber, without any danger or hat 
ard.” 

The Amthor BI-FLUID tester offers 
critical performance in testing all type 
of equipment that might present the 
same problems as oxygen equipment. 

Constructed with a 2-piston hydrat 


missiles and rockets, May 1/8, 1959 








re 





miss 





From drawing board conception to outer 
~ space performance —CDC offers complete 
responsibility. 
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lic hand pump, this new tester, the 
company claims, surpasses any other 
previous tester in operating perform- 
ance due to its ease of operation. The 
volume per stroke of the large pump 
piston is approximately 8 times greater 
than that of the small pump piston, 
thereby allowing quick filling of the 
unit under test. The large pump piston 
automatically becomes inactive with 
increasing pressure, thus enabling the 
operator to create 10,000 P.S.I. with 
approximately 17 lbs. hand pressure. 

This new BI-FLUID design is said 
to be economical, accurate and safe 
and eliminate the possibility of con- 
tamination and risk of oxidation. Pure 
water which may be used as the hy- 
draulic fluid for the gauge or unit 
under test is easily removed and never 
reused; thus production time is saved, 
while the use of oil or glycerine as the 
hydraulic fluid for the piston-cylinder 
assures accurate and sensitive perform- 
ance. 

Circle No. 225 on Subscriber Service Card. 


Pressure Control Snap 


Switch Is Marketed 


United Electric Controls Co. now 
offers an aneroid absolute pressure con- 
trol which incorporates a double-throw, 
high-temperature-withstanding, snap- 
action switch, for rockets and missiles. 
This small, rugged, lightweight control 
is ideal where space and weight are 
important factors. 

For specifications covering this type 
of controls and other pressure and tem- 
perature controls manufactured by UE, 
write to the company. 

Circle No. 226 on Subscriber Service Card. 


Instrument Measures 
Material Erosion Rate 


A new technique for measuring 
erosion is provided by Era Engineering 
Inc.’s Material Erosion Rate Instrument 
(MERI). This instrument will measure 
the thickness of any material under free 
flight or laboratory conditions. The out- 
put is in the form of an electrical signal 
which can be recorded on magnetic 
tape or telemetered to a remote re- 
ceiver. 

This new technique for continuous 
thickness measurement consists bas- 
ically of impregnating a small element 
of the eroding structure with a radio- 
active material and measuring the re- 
sulting radiation as a function of time. 
The radioactive material is uniformly 
distributed throughout a small cylin- 
drical hole drilled perpendicular to the 
surface to be studied. 

As the surface is removed, the acti- 
vated material is carried away in pro- 
portionate amounts. The output of the 
instrument is a direct measure of the 
amount of activated material remain- 
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ing as a function of time and thus a 
measure of the thickness as a function 
of time. For any given material (metal, 
metal oxide, plastic, etc.), a binder with 
essentially the same physical and ther- 
mal properties as the original material 
can be procured to hold the few micro- 
grams of radioactive emitter used. This 
insures that the surface of the activated 
plug coincides with the surface of the 
structural material. 

The MERI consists of a small de- 
tector probe, electronic circuitry for 
measuring the radiation level, and an 
activated plug. The entire system is 
subminiaturized and has been tested 
for operation in a rocket vehicle en- 
vironment. It can be supplied with in- 
ternal batteries, or can operate from 
external power supplies. 

Circle No. 227 on Subscriber Service Card. 


D-K Analyzer 


Detects Contaminants 


Delsen Corp. has developed the 
“D-K Analyzer,” a_ portable, non- 
destructive, direct reading instrument 
which measures the dissipation factor 
and dielectric constant of any non-con- 
ductive media. Several probe forms are 
available which facilitate use of a 
single instrument for measurements of 
both solid and liquid media. 

The instrument can be used to in- 
vestigate effects of processing and 
formulation variables on the dielectric 
properties of solid insulating materials, 
to detect non-uniformities in the elec- 
trical properties of insulators, and to 
inspect incoming materials for both 
uniformity and conformance to stand- 
ards. 

In many cases the “D-K Analyzer” 
can be used to detect the presence of 
moisture or other contaminants in sol- 
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ids, powders or liquids, as well as y 
measure the dielectric properties g 
electrical insulating liquids such x 
transformer oils. As a tool of th 
physical chemist, dielectric propertig 
can be used to distinguish betwee 
isomers of the same organic compound 
to detect the presence of weak organs 
acids, and to detect moisture in map 
organic liquids. 
The “D-K Analyzer” is available» 

a battery-operated unit for portabk 
use, or as a laboratory instrument wif 
a plug-in power supply. In either form 
the “D-K Analyzer” measures 9” x |? 
x 9” and weighs less than 15 pounds, 
Circle Ne. 228 on Subscriber Service Card 


Coaxial Switch Fits 
In Small Package 


The Miniature Coaxial Swite 
series was developed by the Genem 
Communication Company to provik 
the characteristics of its Standard Q 
axial Switch series in the smallest pop 
sible. package. 

Features are: 

High reliability, 
crosstalk, low input 
long life 


low VSWR, low 
impedance and 


Dimensions: 3-7/ 32” height x 1-1/7 


diameter Electrical Characteristies 
frequency range—O to 6000 me 
VSWR—1.3:1 max. to 6000 mc.; iP 


sertion loss—less than 0.2 db at 108 
me.; less than 0.5 db at 6000 mc.; RF 
Power Rating—100 watts at 3000 me 
voltage rating—500 volts peak; cros 
talk—greater than 60 db at 10 
me.; greater than 40 db at 6000 me; 
impedance—5! ohms; operating vob 
20 to 30 volts D¢ 


age , Operating cur 
rent—1!1.5 amp. max. at 28 volts. 
Mechanical Characteristics: type=| 


' 


single-pole, two-position; operative lift 
100,000 cycles minimum; tempef 
ture range 55°C to +55°C; switch 
ing rate—40 cycles per minute; switch 
ing time—0.15 second; RF connect 
Type N; Power connector—Typ 
GS02-10SL-3P-113; weight—-12 ounces 
Circle No. 229 on Subscriber Service Cord. | 





Eder-Lite Speeds 
Flaw Detection 


The Eder-Lite made by Eder It} 
strument Co., is a miniature tram 
former in a cylindrical handle that fit} 
in the palm of your hand. Slender &} 
tensions of various lengths screw inl 
this transformer. A tiny tungsten bul 
is threaded to fit into the extension 
Using various extensions and bulls 
you can assemble exactly the lighting 
unit you need for your work. The dit 
ferent extensions and bulbs are inter 
changeable and can be used with # 
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What the eye would see on the other side of the moon has intrigued and defied the imaginations of scientific 
minds for centuries. But there’s another way to look at moon trips—from a very much down-to-earth point 
of view. The Space Age is built upon the ingenuity and capabilities of American scientists and engineers 
who have solved the myriad problems of the space arts—propulsion, stabilization, and control of launching 
vehicles—and the transmittal, reduction, and analysis of data so that man can comprehend the scientific 
import of his achievement. The Tcle¢omputing Corporation, through the specialized activities of its six 
divisions, has contributed significantly to advancements in each of these areas of the space arts. Look to 
the skills, experience, and facilities of Telecomputing for the solution of your control and data processing 


problems. Write today for your copy of the-TC story—“Blueprint For Progress” 


we ANOTHER 


Witt) 


DIVISIONS AND SUBSIDIARIES 
OF TELECOMPUTING CORPORATION 


BRUBAKER ELECTRONICS An R & D leader in the field of ground 
and airborne IFF components, test & checkout equipments 
IFF systems analysis — Air Traffic contro! systems —radar bea 
conry — detection equipments 


WHITTAKER GYRO Leading producer of electrically driven and 
spring-wound free gyros, rate and floated rate gyros for 
advanced missile systems — rate of roll, pitch, and yaw indica 
tors for manned aircraft—bank and turn indicators 


DATA INSTRUMENTS Pioneers in equipments for fast and accu 
rate analysis of test data, with automatic recording of punched 
cards, tapes, or printed lists for aircraft and missile flight 
tests, industrial and scientific applications 


ENGINEERING SERVICES Specialists in rapid, accurate reduc 
tion and evaluation of military and commercial data. Currently 
handling data reduction for daily missile firings at Holloman 
Air Force Base 


custom-built high-performance hydraulic, pneumatic, and fuel 
valves, controls, and regulators for advanced missile, aircraft 
and industrial applications 


WC WHITTAKER CONTROLS The largest developer aod builder of 


N | NUCLEAR INSTRUMENTS Designers and builders of high quality 
reliable equipments for preiaunch checkout and testing of 
(2) nuclear special weapons 


TELECOMPUTING CORPORATION 
915 North Citrus Ave., Los Angeles 38, California 
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Space age research gets a new headquarters 


One of the largest and best-equipped research facilities in the nation is the 
new 16-million-dollar Avco Research Center at Wilmington, Massachusetts. 
Here, research and development in space age technology is already being 
conducted in areas ranging from missile re-entry to satellite design. From 
work such as this—and equally important work at the nearby Avco Research 


Laboratory—will come further contributions to national security and the 


_Aveo 


conquest of space! 


NEW AVCO RESEARCH CENTER 





¥CO MAKES THINGS 
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single transformer for different jobs. 
The Eder-Lite slender extension tubes 
fit through holes, inside crevices, 
around corners. Use a flexible tube, 
semi-flexible, or rigid tube of various 
lengths and angles. You get a bright 
beam of light right on the area you 
are examining. 

Mirrors provide vision and illumi- 
nation around corners and curves and 
through holes (such as spark plug holes 
in engines). The new 1/8” diameter 
Eder-Lite will get light into the tiniest 
crevice. Magnifiers provide light and 
10-time magnification for precision 
work. The “Bull’s Eye” attachment 
gives a beam instead of diffused light. 

Eder “directed light” eliminates 
glare. The illuminated inspection area 
stands out by contrast, improving visi- 
bility. The metal housing also protects 
the light bulb from breakage and pro- 
longs its life. 

Circle No. 230 on Subscriber Service Card. 


Electron Diffractograph 
Offered For Metallurgy 


A new model of the Trueb, Taeu- 
ber Electron Diffractograph is an- 
nounced by the United States distribu- 
tors, New England Scientific Instru- 
ments Co. This instrument is useful 
for research on the structure of ma- 
terials. It is currently being used in 
solid state studies, in metallurgy, in 
chemistry, and in many other applica- 
tions. It is valuable for the study of 
thin layers and of surfaces including 
changes induced thereon by processes 
of friction, lubrication, polishing, cor- 
rosion, temperature variation, catalysis, 


radiation damage, chemical agents, 
phase changes and so on. 
The diffractograph can be used 


either for direct observation of the dif- 
fraction pattern on a fluorescent screen 
or for photographic recording. Photo- 
graphs can be taken on plates, roll 
film, or on a special cinematic camera 
which permits structural changes to be 
continuously recorded. The observation 
chamber has three viewing ports with 
a fluorescent screen three inches in 
diameter which can be pivoted exter- 
nally. 

The instrument contains a metal 
discharge tube with a cold cathode of 
effectively infinite life which generates 
the electrons. The beam is accelerated 
through a variable potential of 20 to 
50 KV applied to an anode diaphragm 
which is positioned in a self-centering 
cone. The beam axis adjustments are 
easily made by means of independent 
plane and spherical movements of the 
alignment sections. The beam diameter 
is less than 10 microns which results 
in an optical line width of less than 
100 microns. Specimens more than an 
inch in diameter can be introduced into 
the air lock and studied under variable 
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temperature conditions up to 900°C, 
a continuous measurement of the tem- 
perature being provided by a thermo- 
couple element. The sample can be 
moved and rotated so that its entire 
surface can be explored. A special de- 
vice has been provided to neutralize 
the charge which would otherwise col- 
lect on the sample during an exposure. 

The Trueb, Taeuber Electron Dif- 
fractograph is suited for the currently 
used methods of electron diffraction 
study: Debye-Scherrer, Kikuchi, con- 
paral- 


vergent beam of large aperture, 


lel beam and so on. Two electromag- 
netic lenses of variable focal length 
make possible the following arrange- 
ments: focussing on the fluorescent 
screen for powder diagrams, focussing 
on the sample for small beam diffrac- 
tion, focussing above the sample for 
shadow microscopy, observing an image 
of the sample at 50 times magnifica- 
tion, and observing magnified reflec- 
tions from the sample. 
Circle No. 231 on Subscriber Service Card. 


Quiet Amplifier 
Has Varied Use 


The model 108 Quiet Amplifier of 
Zacharias Electronics Corp. is an ultra 
low noise instrument which features a 
gain of 100 over a frequency range of 
1 cycle-per-second to 1 megacycle-per- 
second. The equivalent input noise is 
1.5 microvolts maximum for a 10 kilo- 
cycle bandwidth anywhere between 10 
cycles-per-second and | megacycle per 
second, and 4 microvolts maximum for 
a 100 kilocycle bandwidth. An input 
impedance of 8 megohms minimizes 
loading of circuits under test. The 600 
ohm output impedance is suitable for 
driving a wide variety of loads. A max- 

















RMS 5 
applications 


10 volts 
level 


Selectable low-frequency and high-fre 


imum 
available 


output of 
for high 


quency cutoffs further improve th 
sensitivity of the instrument when th 
entire bandwidth available is not m 
quired. Typical applications of th 
model 108 include its use as an ultm 
sensitive preamplifier for null detection 
apparatus, A-C vacuum tube voltme 
ters, oscillographic and magnetic tape 
recorders, medical and geophysical 
electronic instruments, accelerometen 
and many types of transducers. 

Circle No. 232 on Subscriber Service Card 


‘Thumper’ Cable Shows 


Insulation Faults 


Associated Research Inc.’s “Thump 
er” is a device used to pinpoint within 
a few feet defective insulation deter 
mined through high-potential testing 
of electric power cables, or fault 
developed in service. This precision 
fault locating is achieved regardless df 
length of cable by the conversion @ 
high-voltage, low-current output of 4 
DC high-potting instrument into i 
high-voltage, high-current impulse 
supply. 

A sphere gap is adjustable from the | 
outside of the unit so that the break 
down voltage may be varied to suit th 
fault of the cable being tested. The test 
potential and repetition rate of th 
pulse voltage may be varied to sui 
existing conditions. The exact location} 
of the fault may be determined i 
many cases by moving along the cable} 
and listening for the point at which) 
the tracer signal breaks across the fault 





The “Thumper” Fault Locator 5 
rated at 25 KV. The great available 


energy permits high instantaneous peak 
currents which result in an extremely | 
loud discharge, even though the fault | 
is some distance from the point of test } 

rhis instrument is designed for use 
as an accessory with any DC high 


voltage breakdown tester or powél 
supply. } 

The unit is approximately 15 
wide x 5” deep x 15” high and weighs 


about 90 pounds. Price is $995.00. 
Circle No. 233 on Surbscriber Service Card. 
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what 
IS 


amirony? 





Heat lost except at absolute zero? 







A measure of disorder? 
A statistical probability of state? 
The gradient of a scalar? 


Macrocosmic phenomenon or 
microcosmic, too? 


The fundamental concept of entropy 
is involved in many phases of our 
technology. Hence we have a funda- 
mental need to know everything we 
can about its significance. This 
knowledge is critical to our work of 
energy conversion. 


Thus we probe and inquire, search 
without wearying — call upon the 
talents of General Motors Corpora 
tion, its Divisions, and other indi- 
viduals and organizations — for a 
complete appreciation of all phases 
of scientific phenomena. By apply 
ing this systems engineering con- 
cept to new research projects, we 
increase the effectiveness with 
which we accomplish our mission — 
exploring the needs of advanced 
propulsion and weapons systems. 








Energy conversion is our business ‘E g ISON 


Division of Genera] Motors, 
ese" Indianapolis, Indiana 


7 
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Dyna-Soar (for dynamic soaring) is a joint 
project between the Air Force and the NASA, 
and is an attempt to solve the technical prob- 
lems of manned flight in the sub-orbital regions. 
Advance knowledge on the project indicates 
how a boost-glide vehicle can operate from the 
outer fringes of the atmosphere where it can 
maneuver and be recovered undamaged. Studies 
show that by varying the original rocket boost, 


Tmk(s) ® 


Circle No. 14 on Subscriber Service Card. 


and thus the velocity, and with the control 
available to the pilot, the Dyna-Soar aircraft 
can circumnavigate the earth, followed by a 


normal and controlled landing. Boeing Airplane 
Company, one of the competing companies for 


the development contract 


boost-glide system, has delegated to RCA the 


responsibility for the development of important 
electronic components of Dyna-Soar. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, N. J. 


for the complete 
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by Charles D. LaFond 


WASHINGTON—Three small A- 
bombs, detonated high in the atmos- 
phere over the South Atlantic in the 
summer of 1958, created a new avenue 
in scientific experimentation. 

The significance of the experiment, 
pow well known as Argus, was stagger- 

g. For the first time in history, geo- 
ysical phenomena on a world-wide 
le could be measured and related to 
a quantitatively-known cause. This, of 
course, was the injection into the 
earth’s magnetic field of a known quan- 
tity of electrons of known energies at 
a particular time and position in space. 

The results of this experiment con- 
firmed the theories presented to the 
government in a _ proposal for the 
venture by Nicholas C. Christofilos in 
1957. Although the overall story of 
Argus was broken earlier this year, 
only recently have the details been re- 
leased. This is a summary of the whole 
series of events we now call the Areus 
experiment. 


* History of effort—Prelude to 
Argus, according to Dr. Richard W. 
Porter, Chairman of the Technical 
Panel of the Earth Satellite Program 
of the U.S. Committee for the Inter- 
national Geophysical Year, was pro- 
vided by the first U.S. IGY satellite, 
Explorer I, launched on Jan. 31, 1958. 
The existence of a belt of high-in- 
tensity corpuscular radiation near the 
earth was discovered accidentally while 
primary cosmic rays were being mea- 
sured in the upper layers of the atmos- 
phere. 

Telemetered data indicated that the 
satellite was passing through regions of 
such high intensity that the counting 
circuits, including the Geiger-Mueller 
tube itself, were saturated. The levels 
and lower limit for the radiation mag- 
nitude were established approximately 
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First detailed discussion of historic tests 





The joint space symposium at the 
96th Annual Meeting of the National 
Academy of Science, co-sponsored 


by the American Physical Society 
and the National Aeronautics and 
Space Administration, drew upon 


the aristocracy of this nation’s §sci- 
entific community 

Response to the symposium was 
overwhelming. Open-to-the-public ad- 
vance notices resulted in standing 
room only in the Academy's Great 
Hall and _ latecomers queued 
out of the building 

Discussion of the problems, re- 
cent results, and future research in 
space science were presented in three 
principal sections: a detailed discus- 
sion (for the first time) of the Argus 
experiment, and a two-part program 
exploration. 


were 


on problems in space 











by subsequent laboratory comparative 
studies. Data from Explorer J/l in 
March, 1958, further substantiated the 
earlier findings 

Preliminary conclusions on exist- 
ence of a radiation belt by Dr. James 
A. Van Allen and his staff at the State 
University of lowa were presented be- 
fore the Academy last year. The belt, 
beginning at just beyond 1000 miles 
from the earth’s surface, was postu- 
lated to extend another 2000 miles 
in depth (outward) 

Because the observed intensity in- 
creased so rapidly between 700 and 
1000 km, it was concluded that the 
primary radiation was being restrained 
or trapped by the earth’s magnetic field 
and thus consisted of charged particles 
with energies much less than those 
associated with cosmic rays. 

To continue the research, the IGY 
Committee requested and received two 
additional Jupiter C vehicles. Of these, 
only Explorer IV attained orbit. 

At the same time that IGY plan- 


Top Scientists Find Argus Opening 


New Avenue of Experimentation 


confirms theories of Christofilos, who calls for further projects 


ning was in progress for Explorer IV, 
Advanced Research Projects Agency 
of the DOD was planning the Argus 
experiment. Thus, Dr. Porter made it 
clear that despite erroneous reports 
Argus was a Pentagon project, not 
IGY. The confusion resulted from the 
fact that Explorer IV, although in- 
tended to gather natural radiation 
phenomena, would also be in a posi- 
tion and was instrumented to measure 
the artificially-produced radiation to be 
injected by the Argus effort. 

On Aug. 27, 1958, the first Argus 
nuclear blast occurred, producing a | 
to 2-kiloton yield (altitude 480 km; 
long. 12° W, lat. 38° S). This was 
the first of three rockets to be fired 
from the U.S.S. Norton Sound in the 
South Atlantic. 

As Explorer 1V continually passed 
through the Argus / artificial radiation 
shell, its radiation instruments meas- 
ured and reported to ground stations 
the absolute intensity and position of 
the trapped radiation. Electron-density 
rate of decay as a function of altitude 
and observations of shell thickness 
were studied to provide a better under- 
standing of natural radiation electro- 
dynamics. 

Two more firings on Aug. 30 and 
Sept. 3 resulted in similar recorded 
phenomena. 

Near the end of September—its 
batteries exhausted—Explorer 1V_ sent 
its last observation. The intensity at 
that time was barely discernible above 
the natural radiation background. 

* Original proposal—As has been 
fully reported before, the proposal 
for detonating a small thermo-nuclear 
bomb in space originated with Christo- 
filos of the Livermore Radiation Lab- 
oratory, University of California, in 
October 1957. His proposal, in short, 
was based on these theories: 

® Charged particles released in the 
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Bloodhounds ready for launching during acceptance trials at Woomera 


EFrFeCliVve 


More advanced Bloodhound for defence of UK confirms = 
particular suitability for European defence needs 


Already in operational service with the RAF and adopted 
by non-NATO Sweden, Bloodhound Guided Weapon 
System is now to be further developed for the RAF. 

This developed Bloodhound possesses substantially in- 
creased operating range and altitude, with advanced tech- 
nique ensuring still greater lethality at these increased 
ranges and heights. Low altitude performance is further 
improved to counteract the threat of low-flying targets. 


By developing Bloodhound to meet a threat, the RAF 







| 


dele 
binjet 


is making use of an existing system which obviously = 
economic and operational advantages Homi: 

Proved in many hundreds of test firings; buil 
Europe’s largest missile-manufacturing complex; 
particularly suited to European defence needs, B 
Ferranti Bloodhound forms the world’s most effect 


fence system now and for many years lo come. 


Security forbids publication of full details, but 
following facts about Bloodhound can now be given 


WEAPON DESIGN AND CONSTRUCTION BY GRISTOL - GUIDANCE AND CONTROL BY FERR 
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er. The Bloodhound is powered by two Bristol interception; superior at high altitudes. This configuration 
Adeley ramjets—jet engines with no moving parts. was selected at initial design stage to embody maximum 
mjets ensure power and range flexibility, burn kero- development potential 


he, are simple and safe to handle 


oming System. Semi-active: i.e., ground crew directs BRISTOL/ FERRANTI 


buillMar beam on to target, which is reflected to a receiver in OS ge agama Ra camer rome 
lex; @odhound. ensures highest accuracy—regardless of 

, Briige. Missiles may be fired, singly or in salvoes, using | =J[felolelalelelale 
fectivBy one radar 


' GUIDED WEAPON SYSTEM 


ttrame. Employs unique and advanced monoplane 


ously 
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ving wing configuration—two advantages quicker BRISTOL AEROPLANE CO (USA) INC 
H more precise response, as well as greater accuracy of 400 PARK AVENUE, NEW YORK 22, NY 


RGET ILLUMINATING RADAR BY BTH - SYSTEM SALES ORGANISATION BY BRISTOL AIRCRAFT LIMITED 
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earth’s magnetic field would be trapped 
under certain conditions; thus, it might 
be possible to extrapolate the electron- 
layer idea into a global experiment. 

® By its nature, an A-bomb burst 
releases very energetic electrons. These, 
injected at one point in the atmosphere, 
could follow the earth’s magnetic lines. 
A portion of these electrons would be 
trapped in the magnetic field and 
thence oscillate in a north-south direc- 
tion. 

e Because electrons in this field 
would drift eastward, an A-bomb burst 
could envelop the earth with a thin 
shell of trapped electrons. 


® Moreover, within a_ relatively 
short time, scattering and diffusion 
would dissipate the radiation shell. 


Calculations indicated a survival time 
for the radiation shell of the order of 
several days with proper burst position 
and altitude. 

e Finally, calculations showed that 
the desired effect could be established 
and measured using a small A-bomb. 

The Christofilos proposal to carry 
out such an experiment was examined 
and accepted as feasible by a scientific 
review group; the decision to proceed 
with the experiment by ARPA was 
made in April, 1958. 

* Initial planning—The detection 
instruments and associated electronics 
for the Explorer IV satellite were de- 
signed and produced within Dr. Van 
Allen’s department of physics at the 
State University of lowa. As indicated 
earlier by Dr. Porter, the instruments 
were designed around the dual need 
for studying both the natural and the 
artificially injected radiation belts. A 
breakdown of the characteristics of 





To meet numerous requests 
from readers, M/R has made 
available reprints of the recent 


series of articles by Dr. S. Fred 
Singer on the meaning of Project 
Argus. Copies of the combined 
series may be obtained by writing 
to the magazine. The rate is 50¢ 
for a single order (bulk rates on 
request). 











the detectors employed is shown in 


Table |. 

In addition to their cognizance over 
detection instrumentation, the Van 
Allen group also studied and made 
recommendations for firing _ sites. 
Several considerations led to the choice 
of bomb-burst sites, said Van Allen: 

e Safety reasons demanded an 
isolated firing area. 

e To maximize trapped particle 
lifetime, an intermediate latitude was 
needed to permit comprehensive obser- 
vations. A low latitude would decrease 
lifetime because of particle collisions 
in the denser air. At a high latitude, 
the corresponding magnetic line of 
force extends farther from the earth in 
the equatorial plane. Perturbations in 
the extremities of the geomagnetic field 
would cause a decrease in trapped life 
time. 

e The radiation-shell position had 
to permit satellite interception at a low 
altitude and through an orbit inclined 
at a maximum of 51° to the equatorial 
plane. (This was a practical limit im- 
posed by the existing U.S. facilities at 
that time.) Also, an intermediate lati- 
tude was preferable because the satel- 





TABLE |. Summary of Detector Characteristics 
(Explorer IV) 


























CHANNEL DETECTOR | SHIELDING 
Geiger-Mueller | 1.2 g/cm? Fe + 
1 counter 1.6 g/cm? Pb 
(Anton 302): (minimum) 
cylinder 
approximately 
7mm x 9mm 
Plastic scintillator 0.14 g/cm? of 
2 0.76 cm dia., aluminium over 
0.18 cm thick: window 
pulse detector 
Same as 1.2 cm? Fe 
3 Channel | except (minimum) 
less shielding 
4 Cesium-iodide 1.0 mg/cm* of 
Crystal | nickel and 
0.76 cm dia., | aluminum over 
0.20 cm thick; | window 
total energy- | 
d.c. electrometer 








| 
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SENSITIVE TO: 


GEOMETRIC FACTOR 


Electrons of E Omnidirectional 

> 5 Mev: geometric factor 
Protons of E > 40 Mev; 0.14 cm? for min 
X-rays of E > 80 kev; | stopping power; 
with low efficiency 0.82 cm’ for penetra- 
bility 7 g/cm? 





0.040 cm? 


Electron of steradian for 
E > 580 kev; min. stopping power; 

Protons of | 4.2 cm* steradian for 
E > 10 Mev. penetrability > 5 g/cm? 


Axis to detector | 
to payload axis 


Electrons of 
E > 3 Mev. 


Omnidirectional geo- 
| metric factor 0.14 cm? 


Protons of | for min. stopping power; 
E> 3 Mev. | 0.70 cm* for stopping 
X-ray of E > 20 kev power 5 g/cm? 


with low efficiency 


Electrons of | 0.0235 cm? steradian for 


> 20 kev; | min. stopping power; 
Protons of 44 cm® steradian for 
> 400 kev; penetrability > 5 g/cm* 


X-rays 
Axis to detector 


to payload axis _ 
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lite orbit would intercept the shel] 
a less oblique angle. 

e Since it known that 
natural radiation intensity dimini 
rapidly at a given altitude with 4 
tance northward or southward fr 
the magnetic equator, background 
ation would be less at an intermed 
latitude. 

® In the South Atlantic, the seq 
magnitude of the geomagnetic field 
less than that at any other point 
earth at intermediate latitudes. The 
fore, trapped lifetime of charged p 
ticles, for a given burst altitude, we 
be longest there. 


was 


® A good observation site near 
point conjugate to the firing point 
needed—preferably an island. ( 
Azores met these requirements. ) 

® Observations—During the mos 
preceding Argus I (July 26 to Aj 
26), many observations served to es 
ish the detailed spatial dependence 
the natural, trapped radiation and 
of its properties in terms of the eh 
acteristics of the detectors devised 
the two-fold observation program, Yj 
Allen said. 

The geometric relationships 
tween the orbit of Explorer 1V and 
chosen magnetic shell are easily cak 
lated in theory. In a favorable case, 
satellite orbit would intersect the A 
shell four times during each revolutj 
around the earth. These intersectid 
would be at various altitudes, latitug 
and longitudes. 


Van Allen indicated that in p 
tice the number of observed inters 
tions from which significant data we 
obtained was much less than four J 
orbit due to a variety of reasons (i 
low altitude, shell tilt, excessive rad 
range, points of relatively high bas 
ground radiation) 

Supplementing the use of Exple 
IV for observing the Argus effects, 
Air Force Special Weapons Center p 
ticipated with Project Jason. This 
sisted of firing a series of five-stag 
solid-propellant, high-altitude soundi 
rockets from three primary sites: C 
Canaveral, Wallops Island, Va., 
Ramey AFB, Puerto Rico. To measuf 
background radiation prior to Argi 
a preliminary firing from Patrick A 
was accomplished on Aug. 15, 1958. 

® High success—Thirteen succe 
firings were accomplished in all (¢@ 
of 19) during the Argus effort. Ea 
delivered a 50-lb. payload to an ave 
age 550-mile height. Instrumentatid 
consisted of eight Geiger counters @ 
ploying varying shielding and differé 
collimation (to obse 
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Engineers and scientists interested in working on the Atlas and Centaur projects are 
cordially invited to submit a resume for professional evaluation 
to Mr. G. N. McMillan, Engineering Personnel Administrator, Department 130-90 
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5517 Kearny Villa Road, San Diego, California 


or ey 
anal ws «he INR 








; 
: 
- 
: 
f 
. 





ll TT OST OAM Oa OA ee 





MintRcooler developed by ADL. Available from Hamilton Standard for IR applications. High altitude glove by David Clark Co.. Inc., courtesy of U. S. Air Force 


The ADL MINIRICOOLER 


maintains IR detectors down to —350°F 


Detection of very long wave length infrared or extremely small temperature differentials 
requires that IR cells be cooled to c ryogenic temperatures. The ADL MinIRcooler provides 
closed-cycle refrigeration to — 350°F. in a miniaturized, low-pressure (300 psia), lightweight 
system of high reliability 

the only moving part below ambient temperature is a tiny plastic piston! 

Hamilton Standard Division, United Aircraft Corp., has been licensed exclusively for 
manufacture and sale of the MinIRcooler for IR applications above — 405°P. 

ADL is now developing similar devices for spot cooling at temperatures down to— 420°F. 


See the ADL MinIRcooler in the ADL Display at the National Space Age Industry 
Show, Washington, D. C., May 25-29. 


rthur 2. wWittle, Inc. 


CAMBRIDGE e¢ CHICAGO ¢ SAN FRANCISCO e NEW YORK ¢ WASHINGTON ¢ SAN JUAN ¢ EDINBURGH 


You may be interested in the following literature: 


Specification Sheet ADL MinIRcooler. Solids at High Temperatures,” P. E. Glaser & H. H. Blau, Jr 
Pas , a eal ( 
HMigh-Ti m pe rature Research in Space Vehicle De sign, Ie = ov Hea Transf , , 
P. FE. Glase r. Superce nd uctrve Susfching Circuals, \. EF. Slade & H. O 
“= ee McMahon, Proceedings of the National Electronics Co 
Cryopumping for High Vacuum With Low Power, ference. 
Bruce M. Bailey & Ra thus . N 
hana 7% sans & Raymond L. Chuan, Fifth National The Optimization of Research: Management's Use of 
. ech sonia Change,” James M. Gavin, delivered before American 
A New Technique for Measuring the Spectral Emissivity of Management Association. 


Your request will receive the prompt attention of 
Director of Public Relations, Arthur D. Little, Inc. « 24 Acorn Park, Cambridge 40, Mass. 
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angular distribution of electron flux). 
Telemetry gear was also included. The 
package was designed and constructed 
by Lockheed Missiles and Space Di- 
vision. 

In a cooperative effort by AF Cam- 
bridge Research Center and Stanford 
Research Institute, an additional pro- 

was instituted for observing side 
effects of Argus. Artificial aurora, ra- 
dio propagation characteristics in the 
VLF range, and ionospheric absorption 
all were observed and analyzed. 

The observation of auroral ioniza- 
tion was performed using two radar 
equipments (backscatter sounders) op- 
erating at a frequency near 27 me. 
One was instailed on the U.S.S. Alber- 
marle, operating south of the Azores; 
the other on a U.S. Navy vessel (not 
identified) near the detonation area. 

For the VLF observations, several 
locations were used employing a broad- 
band receiver, loop antenna, magnetic 
tape recorder, and associated calibra- 
tion equipment. Each setup was similar 
to the whistler recorders used in the 
IGY program. Signals from radio sta- 
tions GBZ-England (19.6 kc), NPG- 
Seattle (18.6 kc), and NDT-Japan 
(17.1 kc) were analyzed for variations 
in signal strength. 

Three IGY riometer stations, on 
frequencies near 30, 60, and 120 mc, 





were used to measure ionospheric ab- | 


sorption in the higher frequency band. 
The antennas were vertically-directed, 
three-element, Yagi arrays of approxi- 
mately 60° half-power beamwidth. 

® Results—In all, the Explorer 1V 
made 162 passes through the radia- 
tion shell during which significant data 
were obtained. The three radiation 
shells were determined to be from 70 

220 km thick at the low altitude of 
observation. Also, Van Allen observed 
that the Argus shells occurred within 
the “slot” between the two natural ra- 
diation zones, probably because atmos- 
pheric density is anomalously high 
there. 

This radiation-free zone may have 
been explained in a recent paper by 
Dr. Alexander J. Dessler, a scientist 
of the Lockheed Missiles and Space 
Division. A weak spot in the earth’s 
magnetic field known as the “Cape- 
town Anomaly” is approximately 1000 
miles long by 300 miles wide. Dessler 
theorized that radiation particles, re- 
flected back and forth in the magnetic 
field, fall into this area and are ab- 
sorbed by the atmosphere below. Radi- 
ation in this area is 1/30 the intensity 
of the lower Van Allen radiation belt. 


Although the exact cause of the 
radiation decay has not been deter- 
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high-energy fuel 
briefs from Callery 


Plenty of HiCal® by August 1, for authorized users—HiCa! high- 
energy fuel production will run well ahead of immediate military 
test program requirements for the next few months. So Callery 
will have substantial quantities of HiCal-3 available for authorized 
users about August |. If you have been waiting to test HiCal-3 
in engines or components, write now for specific information. 
New HiCal-3 Handling Bulletin is available on request. 


Lower-cost Diborane from Callery—Production quantities of 
Diborane are available from Callery at recently reduced prices. 
Investigations now under way on new process economies will 
mean even lower prices in the near future. 


NASA awards contract to Callery for rocket propellant study— 
NASA has just announced the Government's first major contract 
award to Callery Chemical Company for research and develop- 
ment work in the field of rocket propellants. The NASA contract 
is to determine feasibility of a radically new propellant system. 


New HiCal-3 fire-fighting film available for loan—This film shows 
the relative ease and safety with which a stable mechanical foam 
blanket can be established over burning HiCal liquid. 


Handling of pyrophoric fuels—A new bulletin summarizes safe- 
handling practices for Triethylborane and Tri-n-butylborane. Also 
available: a 15-minute Triethylborane-Tri-n-butylborane fire- 
fighting film. 


R & D on fuels and propellants —Callery’s credentials in this 
demanding field record over ten years of successful studies in 
fuels and propellants. A limited number of new projects can be 
handied by Callery now in the area of fuels and propellants, 
component testing, inorganic and organometallic chemistry. Your 
inquiry is invited, 


Callery to open new office in Los Angeles—Sometime in June, 
fuel and propellant users in the Los Angeles area can contact 
Callery’s Dr. R. G. Brault, Market Development Engineer, for 
helpful technical service. Dr. Brault formerly was coordinator 
of high-energy fuel projects in Callery’s R & D program. 


For information or loan of films, write to Defense Products Dept., 
Callery Chemical Company, 9600 Perry Highway, Pittsburgh 37, Pa. 


. LLERY 


CAG4gev CHEMICAL COMPANY 


9600 PERRY HIGHWAY PITTSBURGH 37 PENNSYLVANIA 


Dr. Robert G. Brault 

Market Development Engineer 
Defense Products Department 
Callery Chemical Company 
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BENDIX FLEXIBLE POWER DRIVE SHAFT 
SOLVES MISALIGNMENT PROBLEM 





POSSIBLE IN-USE DEFLECTION of co Model 19&29-3 Flexible Drive Shoft 





This 


standard 20-inch-long unit weighs 12 pounds, is rated 42.5 h.p. af 2800 RPM to 
11,000 RPM, and includes a torque limiting clutch 


Transmission of power to accessories 
mounted remotely from aircraft 
engines is no problem when one of 
Bendix Utica’s flexible drive shafts 
is used. 

High speeds are possible be- 
cause of symmetrical shaft design. 
Two constant velocity ratio flexible 
joints, made up of high alloy steel 
diaphragms, permit up to plus or 
minus 10° intermittent deflection 
and plus or minus 5° continuous 
deflection while maintaining rota- 
tional balance in the shaft at any 
speed. 

High operating temperatures won't 
affect efficiency of a Bendix Utica 
shaft. Unique joint design permits 
continual operation at maximum 
speed, at any temperature up to 
600° F. 

We can solve virtually any power 
take-off problem using one of our 
standard or special design flexible 
shafts. Special designs can be 
engineered for unusual applications 
involving almost any degree of mis- 
alignment and power speed require- 
ments. A mechanical disconnect can 
be provided integral with the shaft 
to disconnect driven accessories from 
the driving source. 

We've gained wide experience in 
successfully solving all kinds of 
intricate drive shaft problems. No 


matter what your aircraft power 
transmission problem, you'll get the 
best answer to it from Bendix Utica. 














LUBRICATION 
NECESSARY 











NO LUBRICATION is required for flexible torque 
carrying members. The flexing diaphragms trans- 
mit load, with no rubbing or sliding surfaces 
They generote no frictional wear and little heat, 
resulting in long shaft service life 


West Coast: 117 E. Providencia, Burbank, California 
Conoda: Aviation Electric, Ltd., 200 Laurentien Bivd., Montreal, Quebec 
Export Soles and Service, Bendix international, 205 E. 42nd Street, New York 17, N. Y 


Bendix Utica Division 


UTICA, NEW YORK 


ae 
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mined, it ts however, a composite of 
both atmospheric and magnetic effects. 
he said. “A very rapid drop in intensity 
of Argus | and Argus Hl on Sept. 4 
suggests that the great solar magnetic 
storm of that date may have caused a 
greatly enhanced rate of loss of stored 
particles.” 

Ihe attempt by Project 
observe the electron shell produced by 
Areus 1 not entirely successful, 
although some data was obtained. Fol- 
lowing Argus //, a total of ten rockets 
were fired successfully and much in- 
formation was The rockets 
penetrated the shell at an altitude ot 


Jason to 


Was 


obtained 


200 to 300 miles. A region of very 
high radiation was observed to be 
about |!2 miles thick, although in- 
creases in radiation levels were ob- 
served 400 miles to either side. Both 
the width and location of the shell 


remained constant (plus or minus five 


miles) for the period of observation 
which was 100 hours This extreme 
constancy. considering the fact that 
electrons traveled from north to south 
more than a million times or drifted 
around the world more than one hun- 
dred times, verified hypotheses as to 


the earth’s magnetic field and the char- 


acter of space as far out as one earth's 


radius. Also, a narrow region of in- 
tense counting rate was observed, in 
itially 100,000 times normal 

Analysis of the data indicated the 


intensity of the shells decayed approxi 
mately the time from the 
burst. This is consistent with the theory 
that the predominanth 
lost through scattering in the atmos 
phere near the mirror points 
According to the Air Force, the 
angular distribution of the flux 
measured and the electron flux 
observed to be confined to a 
the resolution of the 
(plus or minus 15°). Rocket 
tion determined by 
telemetry signal strength 
was thereby determined that the plane 
of the flux was perpendicular to the 
magnetic field lines (plus or minus 5°) 


inversely as 


electrons are 


was 

was 
plane 
within counters 
orienta 
was analyzing 


records; it 


[his measurement confirmed the sup 
position that the electrons’ were 
trapped [he energy spectrum was 


measured and found to be deficient in 


high-energy electrons when compared 


to a fission beta spectrum 
Auroral radar echoes were obtained 


on all three explosions by radar neat 
the launch end and on Events I and 
Ill by the radar near the Azores. Neg 


active results on the Albermarle’s radat 
for Event II were probably caused by 
unfavorable location of the ship. The 
echoes appeared within seconds after 
the explosion at the launch radar, and 
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To §; Ground Communications 
“| How To Spectfy 
the 
OT) ° * 
= For a Missile Base 
1OS- 
the First, consider the supplier’s experience and reputation. DuKane 
was Corporation, pioneer in electronic communication systems, has installed 
was | ground communication equipment on such bases as White Sands, 
ane Patrick AFB, and Fort Churchill . . . Second, get help from an expert. 
cers DuKane’s engineers are ready to help you. They’ve had wide 
a experience in all phases of communications, including giving direct 
7 help to architects and consulting engineers in designing systems 
me to meet any combination of needs... Third, consider equipment and 
the flexibility. Of all the manufacturers of voice communication 
> a equipment, only DuKane offers a truly complete selection: intercom, 
up- public address, paging, background music, private automatic 
ere telephone, wireless paging for key personnel, emergency and evacuation 
was systems, and hospital communication systems—in any combination 
. to form an integrated system of any size, a few stations to hundreds. 
rec 
For missile base ground communications, come to the experts . . . Write or wire 
red |} DuKane Corporation, Dept. MR-2, St. Charles, Illinois. If you specify electronic 
eal equipment, ask also for DuKane’s chart of electronic equipment symbols 
ind ih 
ja WKANEcOoRPORATION 
by St. Charles, Illinois 
The | 
ter ; Job-engineered sound installations... Flexifone intercom systems... Private automatic telephone systems... Hospital 
ind communications systems lonovac hi-fi tweeters and ultrasonic generators Sound slidefilm projectors for education 
and industry Electronic production facilities for industry and for defense 
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Zippered nose cone cover 
foils moisture, dust, abrasion 


To protect the polished finish of missile nose cones from 
assembly to countdown, B.F.Goodrich fabricated unique 
zippered “all-weather” Nose Cone Covers for Avco's Research 
and Advanced Development Division. 

Made from neoprene coated nylon fabric, this shipping 
cover has non-rigid neoprene ribs and spacers that keep it 
from riding down on the cone. Special B. F.Goodrich Pressure 
Sealing Zippers provide easy access and removal—yet seal 
positively against dust, dirt, grime, damaging impact. 

B. F.Goodrich was asked to engineer this special project 
because of its widely-known ability to manufacture coated 
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fabrics to any shape or size—as in aircraft baggage panels. 


In addition, the space-saving B. F. Goodrich Zipper— used 
widely for air ducts, inspection ports, access doors, and aileron 
gap seals—withstands any pressure up to the maximum 
strength of the zipper itself. And it, too, can be fitted to 


complex contours. 

Tricky sealing problems like this one are just part of the 
day's work at B. F. Goodrich. Next time you have such a 
write or call B.F.G 
Aviation Products, a division of The B.F.Goodrich Compan) 
Dept. MR-59, Akron, Ohio. 


problem and need an answer—fast dricl 


missiles and rockets, May 1|8 





— 








BE Goodrich aviation products 


1959 | 


| 





~ 


nn onhCU 


~~ =o ao A&A | = = oer 


~ 


els. 
sed 
ron 
um 
| to 


the 
ha 


mY, 


is 


959 




















missile electronics 





__— 


somewhat later, although less than a 
minute, at the conjugate region radar. 
Echoes were observed in one case for 
one hour and fifteen minutes at the 
conjugate region radar, and in one 
case for five hours at the launch region 
radar. 

The radar echoes moved outwards 
in range, and although initially there 
was a single well-defined echo, at some 
stages in the echo development more 
than one trace was visible, and the 
echo at times became widely spread in 
range. It is believed probable that part 
of the time a sporadic ionization patch 
existed, producing “ground-scatter” 
echoes; however, it is believed that 
most observed echoes were directly 
back-scattered from field aligned ir- 
regularities. 

A combination of visual auroral 
observations and the radar records per- 
mitted the location of the conjugate 
magnetic point to be determined; this 
measured conjugate point agreed with 
theoretical expectations to within about 
100 km. 

® Signal changes—VLF recordings 
of GBZ in England taken in the Azores 
and in Spain showed abrupt decreases 
in signal strength, following Argus Il 
and ///], amounting to from 6 db to 12 
db. At Stanford, signals from NPG in 
Seattle and NDT in Japan were ana- 
lyzed for Events II and III. Both 
showed slight increases in_ signal 
strength for some minutes following the 
explosions. 

A possible explanation for these 
observations is that the electrons scat- 
tered from the Argus shell (and near 
the conjugate area the ionized debris) 
changed the ionization in the lower 
ionosphere, apparently penetrating to 
low heights near the conjugate area 
and producing absorption. 

All riometer units operated satis- 
factorily during the experiments, but 
results were negative in the sense that 
no significant absorption increases 
were recorded following the Argus 
effort. The measurements demonstrated 
that although there was sufficient per- 
turbation of the ionosphere to produce 
reduced signal strength or absorption 
of VLF signals, the perturbations were 
either not large enough or not wide- 
spread enough to be detectable on 
equipment sensitive to absorption in 
the high-frequency range. 

As a result of the satellite particle- 
counting experiments in the Argus 
effort and comparison of electron den- 
sity in the trapped electron shells with 
counting rates in the Van Allen belts, it 
is now believed that the level of syn- 
chrotron noise from the Argus experi- 
ments should have been below the 
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DIT-MCO Is Faster and More 
Reliable Than Other Methods 


Take tape read-out tests, for example. This method requires extra machines to 
translate test information or a genius to remember the code used on the tape. 
Either way, it’s a costly process. Compare this to the DIT-MCO Automatic Circuit An- 
alyzer and its exclusive Matrix Chart. 


The DIT-MCO Circuit Analyzer performs the entire test itself. There’s no need for 
complex machines to translate test information. All data concerning errors, circuit 
numbers, type of flaws, etc., appears on the Matrix Chart, so there’s no need for 
complicated wiring diagrams or charts! And, the DIT-MCO Circuit Analyzer checks 
one circuit against all others... over 2,000 in about three minutes... with accu- 
racy never before possible in any test system. 


Some testers are a maze of colored, flashing lights. Operators of such test ma- 
chines must refer to 100, 500 or even 1,000 miniature lights to try and locate errors. 
Charts and diagrams must also be used...with a resultant high number of 
human errors. 


The DIT-MCO Circuit Analyzer injects human decision into every test but in such a 
way that chances of human errors are nil. The easy-to-read Matrix Chart employs 
only two lights to quickly pinpoint every circuitry flaw. Yet, anyone, with less than 
one hour's instruction, can operate the DIT-MCO Automatic Circuit Analyzer and 
perform test functions once thought impossible! 


These are just a few reasons why 
DIT-MCO is faster and more reli- 
able than other methods in elec- 
trical circuitry tests. Why not get 
the complete story? Write today 
for free Matrix Chart booklet. 


DIT-MCO, INC * 


ELECTRONICS DIVISION 


Box 05-28, 911 Broadway 
Kansas City 5, Missouri 





Partial List of DIT-MCO Users 


Aircraft Radio Corp. @ AiResearch Manufacturing Co. @ American Bosch Arma Corp. @ American 
Machine & Foundry Co. @ American Motors @ Amphenol Electronics Corp. @ Autonetics, A Division 
of North American Aviation, inc. @ Bell Aircraft Corp. @ Bendix Aviation Corp. @ Boeing Airplane 
Co. @ Cessna Aircraft Co. @ Chance Vought Aircraft, Inc. @ Chrysler Corp. @ Convair @ Douglas 
Aircraft Co., Inc. @ Dukane Corp. @ Electronic Products Corp. @ Fairchild Aircraft Division 
@ Farnsworth Electronics Co. @ Frankford Arsenal @ General Electric Co. @ General Mills, Inc., 
Mechanical Division @ General Precision Laboratory, Inc. @ Goodyear Aircraft Corp. @ Grumman 
Aircraft Engineering Corp. @ Hazeltine Electronics Division, Hazeltine Corp. @ Hughes Aircraft 
@ International Business Machines Corp. @ Jefferson Electronic Products Corp. @ Lockheed Aircraft 
Corp., Missile Systems Division @ Martin, Baltimore @ Minneapolis-Honeywell, Aeronautical Division @ 
Motorola, Inc. @ Northrup Aircraft, Inc. @ Pacific Mercury Television Mfg. Corp. @ Radio Corp. of 
America @ Radioplane Co. @ Raytheon Manufacturing Co. @ Servomechanisms, Inc. @ Sikorsky 
Aircraft @ Sperry Gyroscope Co. @ Summers Gyroscope Co. @ Sun Electric Co. @ The Swartwout Co., 
Autronic Division @ Temco Aircraft Corp. @ Thompson Products @ Topp Industries Inc. @ Trans World 
Airlines @ U. S. Naval Air Station Overhaul and Repair Depots @ U. S. Naval Ordnance Laboratory, 
White Oak @ Vertol Aircraft Corp. @ Western Electric Co. @ Westinghouse Electric Corp 
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GUIDANCE SYSTEM 
STRUCTURAL PARTS 
PRESSURE TANKS 
VALVES 

PUMPS 

GYROS 

FUEL TANKS 
HONEYCOMB SECTIONS 
VANES AND FINS 
ACTUATORS 

GIMBAL DEVICES 

‘ THRUST CHAMBER PARTS 
MOTOR CASINGS 
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ARNMCO STEEL 


17-4 PH 
Armco 1/-/7 PH 


PH 15-7 Mo 
HELP INSURE RELIABILITY 





New steels are 
born at 


Armco 





Stainless Steels 


Armco’s Precipitation-Hardening Stainless Steels help in 
sure production of reliable missile components because 


they possess a unique combination of properties. 


Armco’s space-age metals provide — 


High strength-weight ratios 





Minimum tensile yield strengths in the heat treated 
condition: 

Armco 17-4 PH (H 900)—-170.000 psi 

Armco 17-7 PH (RH 950)—190,000 psi 

Armco PH 15-7 Mo (RH 950)—200.000 psi 


Good corrosion resistance 
Superior to the standard hardenable stainless steels, 


eliminates the weight and cost of surface protection 


Excellent fabricating characteristics 
Easily formed in the annealed condition on standard 
equipment, weldable, and heat treatment is simpl 
Economical producibility means more hardware pet 


dollar. 


Available in all forms 


Commercially produced in the form of sheets, striy 








foil. plates, bars, wire. and billets. Can be forged 
or cast. 
Use the advantages of these reliability-insuring Armco 
Stainless Steels in the missile components you produc« 
Their performance has been proved in a wide range of! 
parts for all types of missiles. Write Armco Steel Corpo 
ration. 1969 Curtis Street. Middletown. Ohio. for comple te 


data on properties and fabrication, 
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NEW 
PROGRAMS 


have created 


IMMEDIATE 
OPENINGS 


for top quality engineers 
with experience in— 


Preliminary Analysis 
Aerodynamics 

Flight Dynamics 
Structural Dynamics 
Aero-Thermod ynamics 
Flight Simulation 
Space Communication 
i Space Instrumentation 


Radar Systems & 
Techniques 











Electronic 
Countermeasures 


Guidance 
Instrumentation 
Electronics Test 
Design 
Computing 
Reliability 
Human Factors 





Well paid jobs for qualified 
people. 
| Relocating expenses paid. 
] For information on these 
and other engineering 





positions, write: 


B. J. Ralph, Dept. 451 M 
Missile Division 

North American Aviation, inc. 
12214 Lakewood Blvd. 
Downey, California 





NORTH AMERICAN AVIATION, INC. 
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detectable level. The riometer experi- 
ments during Argus provide confirma- 
tion that the noise level was in fact 


below the level of conventional cosmic | 


noise radiometers even in the 30-mc 
frequency range. No detectable in- 
creases in noise levels were observed 
on the riometers which were operated 
in the Argus experiments. 

® Further analyses and tests—Data 
received from the Argus experiments 
are not completely analyzed, but Van 
Allen said the work will continue at 
the S.U.I. Data Reduction Center. All 
of the theories postulated by Christo- 
filos appear to have been verified in the 
experiment. Based on the almost un- 
qualified success of the Argus project, 
Christofilos said that repeated tests of 


this kind are needed to obtain more | 


data on the earth’s magnetic field, the 
polar aurora borealis, and many other 


geophysical phenomena. It already has | 


been useful interpreting the Van Allen 
belt, he said. 

Christofilos emphasized the harm- 
lessness of using small A-bombs in 
space with respect to creating a radia- 
tion hazard. to manned space travel. 
But he warned that bombs of megaton 
strength would create a radiation men- 
ace of lethal dosage (400 roentgens) 
to a satellite-borne man within 3 hours. 


New High-Temperature 
Carbon Theory Formed 


BerkKELey, CaLir.—Scientists at the 
University of California have formed a 
corrected theory of the behavior of car- 
bon at extremely high temperatures. 
The data is considered highly useful in 
the operation of nuclear reactors and 


_may have a bearing on operation of | 


nuclear rocket engines. 

According to Dr. Kenneth S. Pitzer, 
Dean of the College of Chemistry at 
U.C., present nuclear reactors have not 
been operated at temperatures and ef- 
ficiencies allowed by the graphite struc- 
tural components. This is laid to the 
lack of knowledge concerning the tem- 
perature ceilings of graphite. 

Previously, it was assumed that 
when carbon is heated to temperatures 
high enough to vaporize it, heat drives 
the atoms apart so that the resulting 
gas is composed almost entirely of 
single carbon atoms, with a few mole- 
cules composed of two atoms. 

A theoretical study of the problem 
by Dr. Pitzer and Dr. Enrico Clementi 
—assuming that the carbon gas is in 
contact with and in equilibrium with, 
solid carbon—finds that above 2000°C 
there should be very few single carbon 
atoms. 






TUBE CAP 


eomee, B, i om mek | a 





ALTITUDE 
TEMPERATURE 
VOLTAGE 


This is a new series of Tube Cap Connectors 
using special silicone components for high 
reliability applications. They provide the 
highest degree of resistance to temperature 
extremes and are virtually unaffected by 
ozone and corona. The excellent dielectric 
characteristics make them ideal for high 
voltage. Skirts and sealed-in leads guard 
against flashover at high altitudes. Addi. 
tional features include. anti-corona cup and 
long-life spring contacts. 


Clip this out — keep handy for part numbers 
and specs on connectors below for either Vs” 
or %” top caps. Prefix 90 for “4”; 91 for 
%”. Lead wire 18” long from center of cap 
or length to your specs. 

= 5] £90 oF S1SCCSL beryllium copper 
contact, cadmium plated nests in 


anti-corona cup. Silicone rubber 
insulation throughout 










Me 

L #90 or SISCCRSL beryllium cop 

ry per contact, cadmium plated nests 

in anti-corona cup. Silicone rub- 

ber insulation throughout. Takes 

up to one watt resistor — specify 
value and tolerance 


290 of S9ISCCDSL beryllium cop- 
per contact, cadmium piated nests 
p in anti-corona cup. Skirt clings to 

tube — guards against flash-over 
Silicone rubber insulation through 
out. 


290 or S9ISCCORSL beryllium cop- 
per contact, cadmium plated en 
closed in anti-corona cup. Skirt 
clings to tube — helps suppress 
corona—guards against arc-over 
Takes up to one watt resistor 
Specify value and tolerance 





290 or SICCSTLAL beryllium 
~~ *icopper contact, cadmium 
plated nests in anti-corona 
cup. Glass-filled silicone in- 
sulation on cap; silicone rub- 
ber on lead. Long skirt for 


arc-over. Takes up to 2 watt 

| resistor. Specify value and 
tolerance 

Besides new silicone types — Alden provides a 

complete series of connectors for a", %" and %," 

== your choice of phenolic, mica, , 

nylon and Kel-F. Complete hi-voitage cable assemblies 


available using Aiden hi-voltage disconnects 
cap connectors. 


TELL US ABOUT YOUR CONNECTING PROBLEM. 
FOR PROMPT RECOMMENDATIONS — WRITE OR 
PHONE JACK POLLARD NOW. 


ALDEN PRODUCTS CO. 


5175 Werth Main Street, Brockton 64, Mass. 
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Some Highlights of AWA’s Convention 


Missile-launching nuclear airship 
is Goodyear proposal; GE for ablative nose cone 


WASHINGTON—The General Elec- 
tric Co. is putting its bets on the 
ablative nose cone—rather than the 
heat sink type—as the “best solution” 
for the ICBM. 

The Goodyear Aijrcraft Corp. 
wants to build for the Navy a fleet 
of huge nuclear-powered blimps ca- 
pable of launching ALBM’s and fight- 
ing submarines. 

These were two of the top dis- 
closures at the Aviation Writers As- 
sociation’s week-long meeting that 
opened May 11. 

® Benefits—H. W. Paige, GE Mis- 
sile and Space Vehicle Department 
general manager, said GE is turning 
away from the heat sink nose cone 
because the ablative nose cone is: 

® Considerably lighter. 

® Less expensive. 

® Not made with toxic beryllium. 

The new GE RVX-2 ablative nose 





ARTIST’S IDEA of the 4,500,000 cubic 
foot airship proposed by Goodyear. 


publicly for the first 
time—weighs about one ton. The 
dunce-cap shaped cone is about 12 
feet high and about five feet wide at 
the base. 

So far it has been flown once. 
However, the Atias that carried it from 
Cape Canaveral failed to travel the 
full 5000-mile course and the nose 
cone was lost in the Atlantic. 


Paige said the RVX-2 succeeds the 


cone—shown 








Represents 
one of 
many 
applications 


to solve 
Alignment 
Problems 
of a highly 
precise 
nature. 


Write for 
technical data 


INERTIAL GUIDANCE 





the KERN DKM2 


When equipped with the new No. 356 Autocollimating Eyepiece, 
this famous one-second theodolite has a total magnification of 23x and 
an operating range from zero to at least 100 feet for autocollimation. 




















specifications. 
No. 12 








The FINEST in SURVEYING EQUIPMENT 


KERN INSTRUMENTS INC. 


120 Grand St., White Plains, N. Y 
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RVX-1 which has been repeatedly < 
a Thor-Able. 

The RVX-2 is being designed fi 
Atlas. However, it may later be used 
on such second generation missiles 
Minuteman. 

® The nuclear blimp—The proposed / 
missile-launching blimp would be a 
4.5 million cubic foot non-rigid air- 
ship. That is about three times larger 
than present Navy blimps but still not 
as large as the huge German airships 
of the 1930's. 

The missile blimp would fly at 
10,000 feet at speeds of 70 to 80 
knots. Its range would be practically 
unlimited. 

The 540-foot airship would be 
made of a newly-developed dacron 
cloth coated with adduct synthetic 
rubber. The cloth is highly resistant 
to radiation. 

An 86-foot control car would pro- 
vide roomy accommodations for 24 
officers and men. It would have two 


® Possible first—The ship’s great be 
length would make possible the placing a 
of the nuclear reactor far enough be- 
hind the control car to provide a 
radiation-safe environment no more 
dangerous than an atomic plant. 

The blimp’s turbo-prop engines 
also would be capable of operating 
on chemical fuel during taffeoffs and 
landings in order to avoid contamina- 
tion. Goodyear officials said the re- 
actor would have to provide only 
about one-twentieth of the power re 
quired for a plane because of the 
blimp’s buoyancy. 





Goodyear officials said they have 
told the Navy they could produce an 
operational missile airship by 1963 
far sooner than experts have said a 
nuclear-powered plane could be de- 
veloped even if the program were 
greatly accelerated. 

Officials said the missile blimp, be- 
sides being a missile launcher and sub 
marine fighter, could be used as 
powerful early warning station. 

They brushed aside possible arg 
ments that the huge blimp would be 
an easy target. 

“It would be extremely mobile and 
could carry powerful defensive weap- 
ons,” one said. “And it would 
harder to find than an aircraft carrie! 
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safe/arm initiators 


Ten years of pioneering in the missile component 
field has made possible this new line of Beckman 
& Whitley solenoid-operated safe/arm explosive 
initiators. Unit on the left has cover removed to 


show internal arrangement. 


Weighing only 1.85 lb loaded, this model is 
5 in. by 3 in. by 1% in. It was designed to military 
requirements. It can be armed or disarmed by 
remote electrical signal and includes both visual 
and electrical telemetering facilities for indication 


of armed or disarmed condition. On reception of a 





command firing signal, the unit will initiate associ- 
ated primacord, low-energy detonating cord, 
(LEDC) or bulk charges. 


This may be just what you need. On the 
other hand, Beckman & Whitley can provide the 
engineering capability, the production facilities, 
and perhaps most important, the speed necessary 
to give you anything you do need in the line of 


propellant-actuated devices. 


Just tell us your problem. 


Beckman ¢ Whiley wi. 


SAN CARLOS 16, CALIFORNIA 
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high temperature 


PLASTICS 


Continuing research in the field of 
high temperature plastic molding 
has enabled Olympic to create fiber- 
glass missile components such as nose 
cones, radomes and heat reflective 
shields. 





High strength, heat resisting struc- 
tural parts and exhaust deflectors, in- 
sulators and nozzles have been pro- 
duced that perform as high as 5000° F. 





Standard electrical terminal strips 
now adopted as NAS 1066, as well as 
special design terminal blocks, have 
been developed to withstand contin- 
uous service to 600° F. 


OLYMPIC 
Plastics Company, Inc. 


3471 S. La Cienega Bivd., Los Angeles, Calif. 
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Advantages of hybrid nuclear-chemical rocket engines are pi: 
sented in the American Rocket Society Journal by Leon Green, J: 
and James M. Carter, Aerojet-General. Chief merit of the wate: 
light metal preheated propellant system is that it removes the per 
formance limitations to which light metal fuels are restricted by high 
latent heats of vaporization. 

Other advantages: performance limits imposed on conventional! 
nuclear heat transfer systems by mechanical strength of the core 
structure are avoided by operation of the core at reduced tem 
peratures; problems connected with cryogenic liquids are eliminated 
reactor power requirements are eased by using chemical energy 
as a supplement. 

A water-magnesium hybrid system is cited as a low-cost system 
that can be built with today’s materials and knowledge. However 
Green and Carter say advanced systems, such as those using higher- 
performance lithium, would involve additional study and would be 
more costly. 

Pacific Engineering’s new ammonium perchlorate semiworks at 
Henderson, Nev., is using a new type of electrolytic cell. The plant 
has been operating “quite well” for about five months, but only now 
does Pacific Engineering President Fred Gibson talk about the cost- 
cutting cell. It features a nonmetallic anode that avoids use of 
platinum. However, he won't say what it is, only that the cell is 
“appreciably more efficient” than the usual cells. 

Puzzled by cermets? Here’s a thumbnail rundown of how, when 
and where to use the carbide-base cermets—chromium, titanium 
and tungsten carbide. Chromium carbides have relatively low melt- 
ing points, high resistance to corrosion, extremely high resistance to 
oxidation, high thermal expansion and low density. Use them for 
valve parts, bearings, nonmagnetic applications. Titanium carbides 
have very high melting points, remain quite strong at high tempera- 
tures, offer good resistance to oxidation and thermal shock. Uses 
torch tips, hot dies and guides, gas turbine nozzle vanes. Tungsten 
carbides nowadays usually feature enough cobalt to give them high 
impact strength. They offer excellent abrasion resistance. Use them 
in structures, precision rolls, wire drawing dies. 

Graphite nozzles are coated with carbides of titanium, zirconium, 
niobium. tantalum, and silicon by a new metal vapor technique de- 
veloped at Battelle Institute. Halides (chlorides, fluorides, bromides, 
iodides) of the metals are vaporized in a pressure-temperature range 
that will not let the metal deposit on the graphite surface, but will 
cause reaction of the metal with the graphite to form the metal 
carbide. Coating rate can be controlled for uniform coating. The 
developers, J. M. Blocher, Jr., and |. E. Campbell, are now at Na- 
tional Steel, Weirton, W.Va. 

Stauffer Chemical and Hercules Powder will use a Ziegler process 
to make pyrophoric fuels in a new joint venture. The products 
aluminum trialkyls and other aluminum alkyls. will be produced 
at the rate of only | million lb/yr, and will be used as intermediates 
in production of industrial chemicals as well as for fuels and high- 
altitude flame sustainers. 

Look for lithium perchlorate—one of the best solid-propellant 
oxidizers hit upon yet—to roll out of the HEF (Hooker Chemic 
and Foote Mineral) Columbus, Miss., ammonium perchlorate plant 
before many more months. The industry says commercial production 
is not yet feasible because of lack of demand. But the new Columbus 
plant was designed for easy conversion to the lithium oxidizer. And 
insiders say big enough demand appears on the horizon 

Allied-Kennecott Titanium Corporation has postponed plans 
build a large-scale Ti plant “because of excess capacity for the met 
due to defense cutbacks.” Instead, the company will increase 
search to broaden the metal’s commercial uses 
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Appointment of Richard E. Horner as 
associate administrator of the National 
Aeronautics and Space Administration will 
free administrator T. Keith Glennan and 
Assistant Hugh L. Dryden from opera- 
tional management and allow them to 
devote full time to planning and policy 
decisions. Horner’s current post as As- 
sistant Air Force Secretary for Research 
and Development is expected to go to 
Dr. Joseph Charyk, chief AF scientist. 
The move is scheduled for June 1. 

NASA has also appointed former Van- 
guard director Dr. John P. Hagen as as- 
sistant director for program coordination 
to review and coordinate the space 
agency’s scientific and technical programs. 
The Vanguard staff will be intergrated 
into other NASA projects. 

David H. Newby, space and aeronaut- 
ical scientist, has been appointed repre- 
sentative of NASA at the Army Ordnance 
Missile Command, Huntsville, Ala., where 
his duties will include technical monitor- 
ing of NASA-funded projects. 

Dr. Clifford C. Furnas, onetime Assist- 
ant Secretary of Defense, R&D, has been 
named vice-chairman of the Army Sci- 
entific Advisory Panel. Furnas, currently 
chancellor of the University of Buffalo, 
succeeds Dr. James W. McRae, who re- 
cently was named chairman. Outgoing 
chairman Richard S. Morse, in turn, will 
succeed Dr. William H. Martin, retiring 
as the Army’s Director of Research and 
Development. 

Frank Randall, president of Ampe- 
rex Electronic Corp., 
has been elected 
vice president of 
North American 
Philips Company, 
Inc. Amperex is an 
affiliate of N. A. 
Philips. Randall re- 
tains his position as 
president of Amp- 
erex as well as vice 

RANDALL president and direc- 
tor of Ferroxcube Corp. of America, also 
an affiliate of N. A. Philips. 

Karel J. Bossart, assistant to the vice 
president-engineering for Convair Divis- 
ion of General Dynamics Corporation, 
was named the California Air Force Asso- 
ciation’s “Man of the Year in Science.” 
Bossart, “Father of the Aflas” interconti- 
nental ballistic missile, last year received 
the Air Force Exceptional Civilian Service 
Award for his leadership in developing 
the free world’s first ICBM. 

From the Atlas program’s inception as 
the MX 774 Hiroc research rocket in 
1946, Bossart has been intimately asso- 
ciated with the Atlas throughout its design 
and development period. He served as 
chief engineer on the Aflas program and 
in March, 1957, was promoted to tech- 
nical director of Convair-Astronautics. 
Among the breakthroughs in rocketry de- 
loped by Bossart and his associates in 
e MX 774 and Atlas programs are the 
st separable nose cone, the first integral 
el tanks and the first swiveling engines 
r directional rocket control. 
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wn, .. and you can pull all the 
residual Helium from spent 

cylinders... maybe hundreds 
of extra pounds." 


















.- Without contaminating 
the Helium! 


All residual helium may be pulled from 
cylinders previously thought to be “spent” 
by using a Corblin Diaphragm Compressor. 
Any number of used cylinders may be hooked 
together and tied to a Corblin Compressor. 
The unused helium is pumped out of the 
cylinders... into the compressor which pres- 
surizes the gas and pumps it into other 
cylinders. 

A single stage compressor, becouse of the 
high compression ratio at which it works, may 
be used to suck all the helium (or other rare 
gases) from “spent” cylinders, depressurizing 


them down to atmospheric pressure. The gas CORBLIN Diaphragm 
is sucked by the compressor directly at tank COMPRESSORS 
pressure; there is no need to use bothersome © No contact between gas ond hydraulic 
pressure regulators to reduce pressure prior to fluid or lubricant insures freedom from 
suction. contamination. 


Besides helium, Corblin Compressors may be ° pr wg Bay ta readily to 
ned » Aad atten meneide, cotton @ Units operate efficently with fluctuating 
dioxide, chlorine, fivorine, ethylene, argon, input pressure, without need for pressure 
oxygen, air, etc. reducers or expansion vessels. 

© Pressures available to 15,000 psi.—capac- 


Send for FREE BULLETIN K-2 ities to 60 s.c.f.m. 


distributed exclusively in U.S. and Canada by 


AMERICAN INSTRUMENT Co., Inc. 


SUPERPRESSURE <j 
DIVISION 


8030 Georgia Ave., 
Silver Spring, Md. 
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INFRARED FINGERPRINTS 


for reconnaissance, interpretation and prediction 


Aerial reconnaissance systems of the future will depend on 
infrared detectors and scanners for operation around the 
clock. Each surveillance target or object of military or 
geophysical significance will have its own characteristic 
fingerprint in the infrared spectrum. 

Infrared scientists at Bendix Systems Division, backed 
by years of experience in these techniques, are developing 
important new approaches to the interpretation and pre- 
diction of infrared reconnaissance data. 

Extensive flight test data are being analyzed and 
catalogued to provide the guide to infrared interpretation. 
Also, test results are being correlated with laboratory 
techniques to predict the response of sensors and synthe- 
size the infrared pictures they will produce. Thus, it will be 


Bendix Systems Division BRazza 


ANN ARBOR, MICHIGAN 


54 Circle No. 3 on Subscriber Service Card. 


possible to plan missions exactly as they will appear to 
the infrared observer. 

Other infrared work includes target and background 
radiometric studies, detector studies, and infrared instru- 
mentation for geophysical satellites, seekers, search, 
track, fire control, early warning, aerial intercept, collision 
warning, communication, mapping, horizon sensing, and 
infrared augmentation for target drones. Progress in 
infrared research and development exemplifies Bendix 
leadership in “the systems of tomorrow.” Major Pro- 
grams include the AN/AMQ-15 Weather Reconnaissance 
System and the Eagle air-to-air missile system. Inquiries 
are invited with respect to positions for better engineers 
and scientists. 
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Avco Corp., has ap- 
pointed Gerard W. 
Kaufhold sales man- 
ager for infrared 
systems. Kaufhold 
was formerly at 
Republic Aviation 
Corp., Farmingdale, 
N.Y., as research 
and development 
project administra- 
tor, and fighter plane 
project engineer with 
Force Air Materiel Command. 


Crosley Division, 





KAUFHOLD 
the Air 
The National 


Aeronautics and Space 
Administration and the Department of 
Defense have set up a joint working 
group on search and recovery aspects of 
the Project Mercury manned orbital ve- 
hicle program and have named as co- 
chairmen of the group Edmond C. Buck- 
ley, assistant NASA director for Space 
Flight Operations, and Rear Adm. J. W. 
Gannon, assistant Chief of Naval Opera- 
tions (Fleet Operations). 


David E. Shonerd, 37, has been ap- 
pointed assistant program director for 
the Minuteman ICBM program, Space 
Technology Laboratories, Inc. An author 
of four technical papers who has three 
patents pending, Shonerd was formerly 
with Aerophysics Development Corp., 
Hughes Aircraft Co., Jet Propulsion Lab- 
oratory and the Naval Ordnance Test 
Station at Inyokern, Calif. 

Iwo new divisions have been set up 
as a result of reorganization of the engi- 
neering group at Ramo-Wooldridge di- 
vision of Thompson Ramo-Wooldridge 
Inc. The Systems Technology Division 
will be headed by T. B. Bissett, with 
Bernard Berman as associate director. 
Milton E. Mohr will be acting director 
of Data Processing Division. 


Dr. James T. Grey, recently scientific 
adviser to the USAF 
director of research 
and development, 
has been appointed 
director of the re- 
search planning staff, 
Rocket Divisions, 
Thiokol Chemical 
Corp. His responsi- 
bilities will include 
study of non-military 
commercial ap- 
plications for rockets, rocket components 
nd propellants. His work for USAF was 
nainly in fuels, combustion, propulsion, 
hemistry and materials. 





GREY or 


Marvin G. Whitney has been appointed 
vice president in the Semi-conductor 
Division, Hoffman Electronics Corp. and 
anager of the division’s new West Coast 
ant. Whitney, previously a vice presi- 
ent of the company’s Consumer Prod- 
cts Division, joined Hoffman in 1953 as 
» division’s director of engineering and 
anufacturing, and later 
iministrative assistant to the 


served as an 
president 
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Here is a man you should know 


he's a DELAVAN FUEL INJECTOR SPECIALIST 


His name is Paul D. Burgess. He’s a senior project engineer on Fuel Injector Develop- 
fuel 


and developed fuel 


ment, specializing in injection devices for thrust augmentation and primary 
He's Delavan 
injectors for use on some of the most advanced aircraft engines, scheduled for produc- 
Men like 
injector development, have made Delavan the world’s largest nozzle specialist 


rocket and APU 


injection. been with 5 years, and has designed 


tion in the near future Paul Burgess, concentrating their talents on fuel 
They re 
on Delavan 


the main reasons leading turbo-jet, manufacturers rely 


for fuel injection problem solving. 


If fluid metering and atomization are part of your product, take advantage of Delavan’s 
specialized experience and proven ability to deliver aircraft quality. Send specifications 


to the recommendations 


DELAVAN 


West Des Moines, lowe 


address below for obligation-free 


World’s largest nozzle specialist 
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Kollmorgen Missile Tracking 
Binoculars are an integral part 
of an acquisition and photog- 
raphy system which records 
tactical air-to-air missile per- 
formance at China Lake Naval 
Ordnance Testing Station. These 
binoculars, adapted from a basic 
Kollmorgen design, are high 
magnification, wide-field instru- 
ments with unusual light-gath- 
ering power. An operator is able 
to spot a missile-launching air- 
craft and track the missile from 
the time it is fired until it finds 
its target—all at extreme ranges. 
Among other Kollmorgen con- 
tributions to the missiles field 
are the bunker periscopes at 
Cape Canaveral. 

By combining optics, mechan- 
ics and frequently electronics, 
Kollmorgen designs many dif- 
ferent types of instruments and 
systems for industrial and de- 
fense viewing and inspection 
applications. A new illustrated 
brochure describes our design 
and manufacturing facilities and 
primary fields of interest. For 
your copy, write Dept. 105. 


KOLLMORGEN 


optical corporation 
NORTHAMPTON. MASSACHUSETTS 
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west coast industry 








by Fred S. Hunter 


There appear to be several good reasons why the proposed 
merger of Thiokol Chemical Corp. and Marquardt Aircraft Corp. 
would benefit both companies, their managements and their stock- 
holders. Uppermost, however, is that the consolidated company would 
have systems capability. In other words, it could expand in the missile 
field up to and including the production of a vehicle. 


Thiokol, a chemical company, has little in the way of hardware, 
except for its Reaction Motors division. Consolidated with Mar- 
quardt, it would have three propulsion systems, airframe capability, 
guidance experience, ground support equipment, test equipment- 
everything necessary to become a big operator in the missile picture. 


The proposed merger is expected to go through to consummation 
with the consolidated company to be known as the Thiokol-Mar- 
quardt Corp. J. W. Crosby, now president of Thiokol, would become 
chairman of the board, and Roy E. Marquardt, now president of 
Marquardt, would become president. The top level of management 
probably would be expanded by two executive vice presidencies; one 
for supervision of the present Thiokol enterprises, the other for the 
present Marquardt operations. 


In view of the fact that Thiokol will be the acquiring company, 
headquarters for the merged concern might remain in Trenton, N.J., 
but a more logical development could be establishment of general 
offices in a new location such as Salt Lake City. Thiokol’s Utah 
division is at Brigham City, only 20 miles from Salt Lake, and Mar- 
quardt’s Bomarc manufacturing plant is at Ogden in the same area. 


Machine shops in southern California are at a low ebb because 
airframe volume is down, but missiles, particularly in the ground 
support phase, are picking up some of the slack. The Langley Corp. 
in San Diego, for example, had a net loss of $73,768 in 1958. But 
this year it will make some money, its President M. B. Laddon 
reports. 


In the last five months Langley’s level of unfilled orders has 
climbed from $800,000 to $1.2 million and the missile portion of the 
backlog has increased to about 25% currently from 10% a year ago. 
A further gain is anticipated. Among Langley’s missile products 
are an assembly for a Hawk missile launcher and swivel joints and 
valves for fueling the Atlas ICBM. “We are looking for products, 
techniques and activities that will continue to take us out of the job- 
shop field,” said Laddon in reporting his company’s interest in favor- 
able acquisitions that could broaden the base of the business. 


Bidding on ICBM launching site installations seems to have be- 
come very tight. Wells Benz, Inc., a San Diego and Phoenix con- 
struction company which has done considerable of the work at 
Point Mugu and Point Arguello, was the low bidder at $5,314,872 
for the job at Spokane, which the government had estimated would 
cost $8,553,000. 


Louis D. Statham, president of Statham Instruments, Inc., says 
the operations of the company’s Puerto Rico subsidiary have far 
exceeded “our fondest profit and production expectations,” and have 
helped triple the size of the parent company in Los Angeles 
The Statham subsidiary is soon to open a second plant on the island 


Joint test program on the Convair F-106 and its weapons sub- 
systems is being completed at the Air Force Missile Test Center, 
Holloman Air Force Base. The F-106 incorporates Hughes Aircraft’s 
new MA-|I fire control system and carries the new GAR-3 Super 
Falcon. In combat, it can carry a mixed load of Falcons and Douglas 
Genie air-to-air rockets. 


Rear envelope of the Douglas C-133B, redesigned specially to 
carry the Atlas ICBM, opens up like an airplane. hangar. 
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FLIGHT 


CONTROLS 


Expanding 
the Frontiers 
of Space 
Technology 





Transistorizing missile flight control systems by 
Lockheed scientists has meant significant 
reductions in weight and space requirements 


Lochheed 
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Flight Controls offers one of the most 
challenging areas of work at Lockheed’s 
Missiles and Space Division. 


From concept to operation, the Division 
is capable of performing each step in 
research, development, engineering and 
manufacture of complex systems. Rapid 
progress is being made in this field to 
advance the state of the art in important 
missile and spacecraft projects under 
development at Lockheed. 


Flight controls programs include: analysis 
of flight data and sub-systems 
performance, design and packaging of 
flight control components, development 
of transistorized circuits, operation of 
specialized flight control test equipment, 
and fabrication of flight control 
prototypes. Other work deals with the 
design, development and testing of rate 
and free gyros; accelerometers; 
programmers; computer assemblies; 
guidance control systems; circuitry; and 
hydraulic systems and components 


Pre-flight check-out on final 

* assembly on X-7 missile. The 
X-7 holds free-world’s speed 
and altitude records for ai 
breathing missiles 


In the flight controls simulation 
laboratory, mathematical representations 
of elements in a control system are 
replaced one by one with actual hardware 
to determine acceptability of specific 
designs. From these studies, Lockheed 
obtains information which is used in 
further refinement and improvement of 
final control systems designs. 


Lockheed Missiles and Space Division ts 
weapons systems manager for such major, 
long-term projects as the Navy Polaris 

F BM, Discoverer Satellite; Army 
Kingfisher; Air Force Q-5 and X-7; and 
other important research and development 
programs. 

Scientists and engineers desiring 
rewarding work with a company whose 
programs reach far into the future are 
invited to write: Research and 
Development Staff, Dept. E2-29, 962 W. 
El Camino Real, Sunnyvale, California, or 
7701 Woodley Avenue, Van Nuys, 
California. For the convenience of those 
living in East or Midwest, offices are 
maintained at Suite 745, 405 Lexington 
Ave., New York 17, N. Y., and at Suite 
300, 840 N. Michigan Ave., Chicago 11, 
Ill. U.S. Citizenship required. 


“The organization that contributed most One of Lockheed's test stands 
in the past year to the advancement of with dynamic thrust mount to 
the art of missiles and astronautics.” simulate flight environment 


NATIONAL MISSILE INDUSTRY 
CONFERENCE AWARD 


MISSILES AND SPACE DIVISION 
Weapons Systems Manager for Navy POLARIS FBM; DISCOVERER 
SATELLITE; Army KINGFISHER; Air Force Q-5 and X-7 


SUNNYVALE. PALO ALTO. VAN NUYS. SANTA CRUZ. GANTA MARIA. CALIFORNIA 
CAPE CANAVERAL. FLORIDA «+ ALAMOGORDO. NEW MEXICO «+ HAWAT! 
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CHECKS 


THAT FILL YOUR NEEDS 


MINIATURE CHECKS 





hi Wh aga 





Regular Size Valve 


Mini-Vaive 


Save weight and space with Mini-Valves. They have same 
rated flow as regular size, but are only '4 the size and 
weight. Good pressure drop characteristics. Temp. range 
65° to plus 400°F. Operating pressure to 5000 psi. One- 
piece stainless steel body, in tube sizes 4 to 16 ('4” to 
1” O.D.) Meets or exceeds requirements of MS MIL-V- 
25675. Port threading MS33514 flareless. 


FREE-FLOW CHECKS 


Extremely low pressure 
drop, with wide open flow. 
Molded elastomer seal and 
spherical seat prevent 
leakage at any pressure. 
Sizes '4" to 2” in brass and 
aluminum alloy up to 
3000 psi, and stainless steel to 4000 psi. Opens at 2 psi. 
Temp. range -65° to 200°F. Pipe, internal straight thread 
and flared tube connections standard; MS33514 flareless 
available. 


BALL CHECKS 


Ruggedly constructed for 
intermittent non-shock 
hydraulic service up to 500 
psi at temperatures -65” 
to 350°F. Sizes 14" to %4 

Brass, aluminum alloy, 
stainless steel. Pipe and flared tube connections. 








HY-PRESSURE 
CHECKS 


Built for continuous serv- 
i " ice in high velocity sys- 

tems at pressures up to 
5000 psi in steel and stain- 
less steel, and 3000 psi in 
aluminum alloy. Low pressure drop. Metal-to-metal seal. 
Operating temperatures -65° to 250°F. Sizes 4%" to 2”, 
with pipe, internal straight thread and flared tube connec- 
tions. MS33514 flareless available. 





Distributors in principal cities coast to coast 


CHECK RELIEF SELECTOR GLOBE NEEDLE PLUG 


“4 ay . << 
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RM REPUBLIC MANUFACTURING CO. 





15655 BROOKPARK ROAD * CLEVELAND 35, OHIO 
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A wide selection of the new Bristol stock 7%” OD capsular 
elements is now available in pressure ranges from 15 to 
350 psi. 

These are the latest of Bristol’s long-life, Ni Span C pres- 
sure sensing elements widely used in the aircraft and instru- 
ment fields. For applications requiring miniaturization, this 
new 7%” OD is the optimum size. Nominal deviations from 
linearity of these precision miniatures is less than 1%. 

Other Bristol stock capsular elements range from 1X,” to 
2'%,”" OD and have a nominal deviation from linearity of less 
than 144% (deviation due to hysteresis of less than 44%). 
Normal operating temperature range is —65° to 300° F 
for higher temperatures to (550°) a slight 2% travel change 
may be expected. 

Bristol has been manufacturing pressure sensing elements 
for 70 years. For further information on these capsular ele- 
ments with outstanding linearity characteristics write for 
Bulletin AV2001: Aircraft Components Division, The Bristol 
Company, 173 Bristol Road, Waterbury 20, Conn. e.54 


BRISTOL FINE PRECISION INSTRUMENTS 
FOR SEVENTY YEARS 


Circle No. 30 on Subscriber Service Cord. 
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contract awards 





NAVY 


.8,000,000—Westinghouse Electric Corp., 
Electronics Div., for advanced ship- 
board radar systems. 
|.464,023—Federal Electric Corp., Pa- 
ramus, N.J., for operation of range 
instrumentation equipment at Point 
Arguello. (Sub-contractors—R heem 
Manufacturing Co., Marquardt Aircraft 
Company, for ordnance handling toxic 
fuels.) 

$1,033,550—Westinghouse Electric Corp., 
Washington, D.C., for design and fur- 
nishing core handling and refueling 
equipment. 

$257,605—Bendix Radio Div., Bendix Avi- 
ation Corp., Baltimore, for companion 
units of action Minitrack electronics. 

$87,093—Aircraft Armaments, Inc., Cock- 
eysville, Md., for guided missile tele- 


metering antennas, reproducible record | 


dwellings and pamphlets. 

$46,800—General Electric Co., Lynn, 
Mass., for research on gas-lubricated 
bearings. 


ARMY 


$11,900,165—Thiokol Chemical Corp., 
Longhorn Div., Marshall, Tex., for pro- 
duction of rocket motors and pliant 
maintenance. 

$8.671,100—Western Electric Co., Inc., 
for research and development of Nike- 
Zeus. 

$4,988,895—Virginia Engineering Co., 
Inc., Newport News, Va., for Bomarc 
facilities at Langley AFB. 

$1,190,767—Douglas Aircraft Co., Inc., 
for missile launching items. - 

$723,000—Allied Chemical Corp., Gen- 
eral Chemical Div., for supporting re- 
search on high-energy oxidizers for 
advanced solid rocket propellants. 

$581,654—Northrop Corp., Radioplane 
Div., for target missile research and 
development. 

$538,793—Douglas Ajrcraft Co., for 
launching area parts and repairs. 

$516,625—Olin Mathieson Chemical 
Corp., for research and development 
on high-energy fuels for advanced solid 
rocket propellants. 

$294.041—Western Electric Co., Inc., 
N.Y., for Nike spare parts and compo- 
nents (four contracts). 

$279,106—Western Electric Co., Inc., for 
Nike spare parts and components (four 
contracts). 

5 100,000—California Institute of Technol- 
ogy, for research and development. 


$38,663—Barnes Engineering Co., Stam- 
ford, Conn., for research in measure- 
ment of re-entry bodies of missiles. 

$29,724—-Gilfillan Bros. Inc., Los Angeles, 
for repair parts. 


AIR FORCE 


$10,000,000—The Martin Co., Baltimore, 
for auxiliary equipment for the TM-76B 
Mace. 

$850,000—Kolisman Instrument Corp., 
Elmhurst, N.Y., for components of 


MD-1 automatic astro compass. Instal- 
lation and spares for B-52 aircraft. 


$800,000—Marquardt Aircraft Co., for 

radar target simulators, spare parts, 
ground support equipment, data and 
service. 


$500,000—Bohanan Manufacturing Co., 
Compton, Calif., for follow-up produc- 
tion of force ejection systems for ex- 
ternal ‘stores for use on the F-101-B 
aircraft. (Contract awarded by McDon- 
nell Corp.). 








$97,5S0—RCA, Service Co. Div., Cam- | 


den, N.J., for research and study of 
signals transmitted from satellite and 
space vehicles. 

$84,185—Sylvania Electric Products, Inc., 
for research and study of Nike-Zeus 
acquisition radars. 

$81,635—Raytheon Mfg. Co., for elec- 


tronic assemblies for Hawk missile sys- | 


tem (40% subcontract work will be 
available). 

+57,750—North American Aviation, Inc., 
Rocketdyne Div., for design and devel- 


opment. 
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and on time. 


Qualified Engineers: new 


have created openings. 
William F. Frankart, D 
i ing. 





In advanced military electronics research, the ability to do 
the job isn’i good enough. The job must be done reliably 






Hallicrafters’ QRC program was originated to provide 
not only the finest of engineering facilities and people, but 
the flexibility required for immediate, crash effort on criti- 
cal electronics problems. 


Hallicrafters has provided our military forces for the past 
six years with a Quick Reaction Capability that has played 
a major role in helping to win the battle against time. 


%* Quick Reaction Capability: Re- 
fer to Air Force Reg. No. 80-32 
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EMPLOYMENT 


NO BEST 





i 5 


.». » but it may be the most significant 
book you’ve ever read 


There’s a whole new way of life for 
you between the covers of ““Oppor- 
tunities Abound at Bendix Missiles” 
—and a four-cent stamp will bring 
it to you by return mail. If you have 
the qualifications, Bendix can offer 
you an enviable career in the guided 
missiles field, working with men who 
have been responsible for some of 
the most significant missile engineer- 
ing advances of recent years. 

At Bendix, you will be in a major 
missile program. Bendix as prime 
contractor has responsibility for the 
‘Talos guided missile, one of our 
most vital defense weapons. Using 


Bendix ‘bivisios’ Missiles “Condi 





the finest equipment, you'll learn 
fast and grow fast, both profession- 
ally and financially. There’s oppor- 
tunity here—opportunity to do im- 
portant, stimulating work. 

You'll like living in the Middle 
West. The climate is pleasant and 
Chicago, Lake Michigan and other 
fine recreational areas are easily 
accessible. There is also opportunity 
locally to pursue graduate engineer- 
ing studies. Mail the coupon below. 
The book may not be a best seller, 
but it has been the instrument which 
started many a talented engineer on 
a fine career in engineering. 





PRIME CONTRACTOR FOR THE TALOS MISSILE 
ees ee _ a 4 
Bendix Products Division— Missiles | 

me ST Pee 412C So. Beiger St., Mishawaka, Ind | 
Gentiemen: | would like more information concerning opportunities in guided missiles | 

Please send me the booklet “Opportunities Abound at Bendix Missiles 

NAME ——EE — 

ee. ee 2 
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... Contract awards 





$126,000—Hughes Aircraft Co., for c 
tinuation of SAGE integration prograr 
$78,837—Continental Aviation & Eng 
neering Corp., Detroit, for six J69-1 

engines for Q-2C drone aircraft. 
$63,800—Raytheon Manufacturing Co 
Microwave and Power Tube Div., {: 
miscellaneous tubes. 
$62,660—Eaglie-Picher Co., Chemicai Div 
for water-activated batteries. 
$60,688—Instrument Corp. of Florida, f: 
mobile shelters for mounting BC 
cameras and other related items 
$57,910—Columbia University, for i 
search in the physics and chemistry « 
gases at high temperatures. 
$49,107—PSP Engineering Co., Maywood 
Calif., for solenoid-electrical. 
$40,756—University of Colorado, for re 
search directed toward design and cd 
velopment of Biaxial Pointing Controls 
and rocket-borne telemeter systems 
$40,009—University of Rochester, Roches 
ter, N.Y., for continued research or 
problems of gas dynamics of cosmic 
scales. 
$39,623—North American Aviation, fo: 
miscellaneous spare parts used in 2.75 
Rocket Package Assembly. 
$37,000—Southwest Research Institute, 
San Antonio, Tex., for additional facili 
ties for missile lubrication research and 
test development. 
$36,275—University of Minnesota, for 
rocket sled ballistics to be used in sup 
port of Project 7856. 
$25,826—Chromcraft Corp., St. Louis, for 
intervalometers used with launcher 
rocket. 
$20,554—Swanson & Youngdale, Inc., 
Minneapolis, for construction of storage 
base, LOX addition Project Ellsworth 


UCLA Undertakes 3 Year 
Study of Free Radicals 


Los ANGELES—A three-year study 
of free radicals has been begun by 
scientists at UCLA in order to clarify 
the basic electronic structure of the 
molecule. 

The work will involve use of a new 
technique—electron paramagnetic res 
onance spectroscopy—aliowing meas 
urement of the energy levels of th 
electrons in the radicals by varying 
the applied magnetic field and the fre 
quency of the exciting electromagnet 
radiation. 

The research will be conducted b 
Dr. Daniel Kivelson, who has receive 
a $27,400 grant from the Nation 
Science Foundation. 

The free radical can be create 
artificially, but is rarely found in n 
ture. Nearly all natural molecules ha‘ 
an even number of electrons, while tl 
free radical contains an odd numbe 
It is an important link in many chem 
cal reactions, serving frequently as 
intermediate between the stable, na 
ural molecules. 
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WYOROGEN 1—ATOMIC SYSTEM 


; THROUGHOUT HISTORY....... 
BOLD MINDS have sourcht to understand 


r the forces at work in the universe, and as they devel- 
. oped working hypotheses, endeavored to turn all 


knowledge to their own purposes, devising philosophi- 
r cal and mechanical systems of their own 
r As old hypotheses become inadequate or unten- 


able, thinking men devise new ones. So the concept 


EMPLOYMENT 


ENGINEERS — SCIENTISTS 


Is order and organization in 

MACROCOSM and MICROCOSM an 

underlying principle of the universe... 

or does a fundamentai state of 

randomness prevail in the cosmos 

as might be expressed 

— 


Peta 


by the multinomial 
formula at left? 





EARTH—LUNAR SYSTEM 


Dy 


ELECTRON 


of a “flat” world has changed to an oblate orbiting 


spheroid — mere speck in a vast and expanding uni- 


verse; so “empty” formless space is regarded as a 
curved continuum occupied by random knots of tur- 
bulence (creating the new branch of mechanics — 
hydromagnetics 

Today new horizons of discovery and surmise arise 


before the speculative mind 


ENGINEERS AND SCIENTISTS AT REPUBLIC FEEL KINSHIP WITH ALL BOLD MINDS OF PAST AND 
PRESENT, AS THEY FACE THE EXHILARATING CHALLENGES OF CREATING VEHICLES TO FLY IN 
ENVIRONMENTS WHERE NEW APPROACHES IN THERMO/AERODYNAMICS MUST BE MADE AS WELL 
AS APPROPRIATE PROPULSION AND ELECTRONIC SYSTEMS TO POWER AND GUIDE TRANSIT IN SPACE 


Groups of Research, Development and Experimental Engineers and Scientists at Republic Aviation 
from supersonic and 
hypersonic weapons systems, both manned and unmanned, to plasma propulsion and space electronics 


are now working on projects over the whole range of aeronautics and astronautlics 


Imaginative professional men at many levels of experience are invited to inquire 


ELECTRONICS 
Inertial Guidance & Navigation 
Digital Computer Development 
Systems Engineering 
information Theory 
Telemetry SSB Technique 
Doppler Radar 
) Countermeasures 
Radome & Antenna Design 
Microwave Circuitry & 
Components 
Receiver & Transmitter Design 
Airborne Navigational Systems 


THERMO, 
AERODYNAMICS 
Theoretical Gasdynamics 
Hyper Velocity Studies 
Astronautics Precision 
Trajectories 
Airplane/Missile Performance 
Air Load and Aeroelasticity 
Stability and Controls 
Flutter & Vibration 
Vehicle Dynamics & System 


Designs 
Jamming & Anti- Jamming 
Miniaturization High Altitude Atmosphere 
Transistorization Physics 
Ranging Systems Re-entry Heat Transfer 
Propagation Studies Hydromagnetics 


Ground Support Equipment Ground Support Equipment 


about opportunities indicated below: 


PLASMA PROPULSION 

Plasma Physics 

Gaseous Electronics 

Hypersonics and Shock 
Phenomena 

Hydromagnetics 

Physical Chemistry 

Combustion and Detonation 

Instrumentation 

High Power Pulse Electronics 


NUCLEAR PROPULSION 
4& RADIATION PHENOMENA 
Nuclear Weapons Effects 
Radiation Environment 
in Space 
Nuclear Power & Propulsion 
Applications 
Nuclear Radiation Laboratories 


Fg ee a ale Ma a Mg a Mg Oe Bi Be Be Be Me ee Me Me te 7 
lo tle die aie aie ate ate ate ee cen + ented ae 
eee tose ie oan sie So einen Hie aie aio ai io io aie io ip io ions 


Send resume in complete confidence to: 


A new $14,000,000 Research Cen Mr. George R. Hickman, ENGINEERING EMPLOYMENT MANAGER 
ter to be completed this year — 
Ss part of Republic's far- ranging 
R&D programs aimed at major 
State of the-art breakthroughs in 
every fight regime & environment 


DEPT. 4E-4 


SZE PEPE AES AVIATION 


FARMINGDALE, LONG ISLAND, NEW YORK 
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KY FOR INTERNAL INSPECTION 


@ 0.)0° AMD UP... That's the point 
of entry requifement . . . to provide your 
inspéctors the chance to use the out- 
standing National Fontar Borescope and 
thus give them the brightest, distortion- 
free; close-up view of the defect in “‘in- 
accessible” interior surfaces of the cast, 
drawn, welded or molded product... . 
from inches deep to many feet. 


Find out how its use can be a time and 
cost saver while it up-grades your yur Qual- 

tty Control. Just send for our “Bore 
scope Catalog.”’ 





C A NGHL HAM (NAAT Me / ee. s‘N&.) 


WATIONAL ELECTRIC INSTRUMENT DIVISION 





92—21 Corona Avenue * Elmhurst 73, New York ~ 
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Now Available 


NUCLEAR EXPLOSIONS IN SPACE 


by Prof. S. Fred Singer 


the story behind 
Project ARGUS 
Reprints of this exclusive M/R report 


are now available due to repeated re- 
quests. 


A series of four illustrated articles 
combined, this important M/R special 
contains scientific explanations of: 

* project ARGUS 

* creation of an artificial particle belt 


* effect on manned space vehicles and 
nuclear warheads 


* effects on radar and long-range com- 
munications 


* scientific techniques for detecting 


50 cents per copy 
(bulk rates on request from publisher) 


missiles and rockets 
1001 Vermont Ave., N.W. 
Washington, D.C. 
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when and where 





MAY 


Society of Aeronautical Weight Engineers, 
18th Annual National Conference, 
Hotel Henry Grady, Atlanta, May 
18-24. 


Engineering Institutes, The University of 
Wisconsin, University Extension Di- 
vision and The College of Engineering. 
The New Wisconsin Center Bldg., 
Madison, May 19-20. 


American Institute of Electrical Engi- 
neers, Middle Eastern District, Satel- 
lite Tracking Session, Lord Baltimore 
Hotel, Baltimore, May 19-21. 


The Society for Experimental Stress An- 
alysis, 1959 National Spring Meeting, 
Sheraton Park Hotel, Washington, 
D.C., May 20-22. 


Instrument Society of America, 1959 Ohio 


Valley Instrument and Automation 
Exhibit and Symposium, Cincinnati 
Section, Music Hall, Cincinnati, May 
21-22. 


Institution of Electrical Engineers, The 
Radio and Telecommunication Sec- 
tion, International Transistor Exhibi- 
tion and Convention; Earl’s Court, 
London, May 21-27. 


Federation Aeronautique Internationale, 
Annual Meeting, Moscow, May 24- 
June 5. 


The National Missile Industry Conference, 
sponsored by The National Rocket 
Club in cooperation with Electronic 
Industries Assn., Sheraton Park Hotel, 
Washington, D.C., May 25-27. 


American Rocket Society, Institute of the 
Aeronautical Sciences, American Insti- 
tute of Electrical Engineers and The 
Instrument Society of America, “In- 


vestigation of Space” Conference, 
Brown Palace and Cosmopolitan Hotel, 
Denver, May 25-27. 


American Society for Quality Control, 
All-Industry Production and Quality 
Control Exposition and Convention, 
Cleveland Public Hall and Hotel Sher- 
aton, Cleveland, May 25-27. 


missiles and rockets, May 18, 1959 
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SUBSCRIBER SERVICE 
missiles and rockets 








For additional information about any product or service advertised 
or mentioned in the editorial pages of this issue of Missiles and 


Rockets: 


Use the attached prepaid reply cards. Circle numbers shown on 
the reply card that correspond with numbers appearing beneath items 
described. If no circle number accompanies the article or advertise- 
ment, give page number (and advertiser’s name) on line provided at 


bottom of the card. 


Your requests for information will be forwarded promptly to the 


companies concerned. 





NEW PRODUCT BRIEFS 


THERMOPLASTIC POLYMER. The 
development of a new acrylic-type thero- 
plastic polymer possessing high heat re- 
sistance and an exceptional combination 
stiffness and toughness has been an- 
ounced by the J. T. Baker Co. The 
plastic, designated by the code #PL-I2, 
has a heat distortion point of 240°F, 
' flexural modulus of 415,000 psi and a 
otched izod impact strength of 1.0 ft. 
b./inch. Injection molding and extrusion 
pf PL-12 can be carried out by conven- 
ional acrylic techniques. 
tircle No. 240 on Subscriber Service Card. 


OGIC SWITCH. A magnetic amplifier 
ombines for the first time the relia- 
bility of all-static construction and the 
bility to perform logical switching 
unctions. The small unit serves as an 
nd, or, or not gate, or as a bi-stable 
emory device. Designer and manufac- 
rer is Pacific Magnetic Corp. Called 
e PMC-785 logic type magnetic am- 
plifier, the unit is made primarily for 
issile control and check-out applica- 
ons. It replaces three relays in logical 
Bwitching applications and is suited for 
se in pressure and temperature detec- 
on and control infrared detection, 
utomation, servomechanisms, computer 
tems and in other logic applications. 
withstands extremes of shock, vibra- 
fion and temperature, has no moving 
perts, requires no servicing, and has un- 
mited shelf and use life. The unit has 
ree input control windings, a bias 
inding and two gate windings. It op- 
ates from a 70V center-tapped trans- 
prmer on a IIS5SV line at 400 cps, has 
B/2ms response, and accepts a minimum 
Put signal of only 2 millwatts. Nominal 
tput is 28 VDC at 10 watts. The com- 
onent is fully encapsulated and op- 
ates over a temperature range of 
60" to 100°C. Dimensions: 2” x 
t 24". Weight: 10 oz. 
cle No. 241 on Subscriber Service Cord. 


NCAKE SYNCROS. Luther Manu- 
cturing Co. has announced availability 
high-accuracy pancake synchros and 
olvers. These synchros and resolvers 
® designed and manufactured for 


inertial guidance systems where a pan- 
cake configuration is necessary for 
space and weight limitations. These 
units are available in size 20 to size 
27, featuring accuracies down to 5& 
minutes. Their electrical properties are 
designed to match standard com- 
ponents for accuracy, voltage gradient 
and impedances. They can be obtained 
with flanges and hubs as an integral 
part for ease of installation and adjust- 
ment, 

Circle No. 242 on Subscriber Service Card. 


CONTROL VALVES. A two-way valve 
which allows independently-controlled 
flow in either or both directions is an- 
nounced by True-Flo Valve Co. Avail- 
able in standard IPS from 4” to %”, 
the units are adaptable to hydraulic or 
pneumatic applications in pressures as 
high as 5000 psi. The valves are female- 
threaded to dryseal specifications and 
are available in brass, steel, aluminum, 
stainless, and special alloys. Extreme 
dependability, lower friction loss, and 
greater flow at all temperatures are 
claimed due to design which eliminates 
internal gaskets, springs, or hinged 
parts, 

Circle No. 243 on Subscriber Service Card. 


TIMING GOVERNOR. A universal tim- 
ing governor, designed for application 
to a variety of timing devices, is now 
being offered by Precision Products Inc. 
The governor features a patented self- 
starting movement housed in a stainless 
steel case with a transparent tamper- 
proof cover. It is easy to attach to an 
associated device and easily removed 
for servicing. A small connecting drive 
pin may be used to connect working 
mechanism to power supply. 

Circle No. 244 on Subscriber Service Card. 


TITANIUM HOOKS. Titanium anode 
hooks and baskets, with high corrosion- 
resistant qualities, have been developed 
for the plating industry by Mallory- 
Sharon Metals Corp. Both hooks and 
baskets are available in standard sizes 
and shapes. Standard titanium hooks 
range in size from 3'/,” to 8”, with 
special sizes on request Fabricated from 
pure titanium, the hooks and baskets 
are said to have an indefinite life in 
highly corrosive mixtures. 

Circle Ne. 245 on Subscriber Service Card. 
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CIRCLE NUMBERS BELOW FOR INFORMATION ON PRODUCTS, LITERATURE OR ADVERTISEMENTS 





BUSINESS REPLY CARD 


First Class Permit No. 2455-R (Sec. 510 P.L.AR.) Washington, D. C. 
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MISSILE LITERATURE 


MERCURY SWITCHES. Newly-revised 
Catalog 90b describes the standard line 
of Honeywell mercury switches, manu- 
factured by Micro Switch, a Division of 
Minneapolis-Honeywell Regulator Com- 
pany. Included are photographs, dimen- 
sions, electrical ratings, drawings, appli- 
cation information and complete tech- 
nical data. 

Circle No. 206 on Subscriber Service Card. 


MISSILE LEXICON. A new book, Mis- 
siles From Concept to Countdown, just 
published by the Aircraft Industries As- 
sociation, puts into proper perspective 
the relationship of the missile to the 
Nation's arsenal; the complexities of its 
manufacture; the reasons for its cost; 
and its potential both in war and for 
peace. This primer has been prepared 
in response to thousands of inquiries 
from throughout the Nation for informa- 
tion concerning this newest form of 
automatic weaponry manufactured by 
the United States aircraft industry, and 
the rapidly expanding developments and 
achievements in the field of space ex- 
ploration. 

Circle No. 207 on Subscriber Service Card. 


MAGNET WIRE. High-temperature cer- 
amic insulated magnet wire for service 
up to 1000°F. is the subject of a new 
8-page brochure just issued by Secon 
Metals Corporation of White Plains, 
N.Y. It contains the basic information 
on the original research performed ap- 
proximately one year ago as well as the 
engineering data which was compiled 
during the past year. 

Circle No. 208 on Subscriber Service Card. 
BRAZING. A single-page 8!/2 x I! two- 
color engineering data sheet discussing 
Nicrobrax Vapo-Flux, which produces 
wetting and flow of brazing alloys in 
marginal or poor dry hydrogen atmos- 
pheres, is now available from Stainless 
Processing Division, Wall Colmonoy 
Corp. Included in the engineering data 
sheet are properties, uses and methods 
of applying Vapo-Flux to aid in brazing 
in pure hydrogen or inert atmospheres. 
Circle No. 200 on Subscriber Service Card. 


LOCKNUTS. Locknuts combing high 
strength with lightweight for use in mis- 
sile and related applications at tempera- 
tures up to 1200°F are described in a 
new bulletin offered by Standard 
Pressed Steel Co. Suitable for use on 
present MS9033 bolts as well as on 
stronger fasteners now being developed, 
the one-piece, all metal featherweight 
locknuts—designated FN1216 series—are 
rated at minimum tensile strengths of 
160,000 pounds per square inch at room 
temperature, and more than 140,000 psi 
at 1200°F. Photos, design drawings and 
charts supplement text in the four-page 
illustrated bulletin in pointing up con- 
figuration and principal design features. 
These include overall height than pres- 
ent high-beam type nuts, reduced across- 
flats dimension of the 12-point wrench- 
ing drive and smaller outside dimen- 
sions. These permit use of shorter com- 
panion bolts and installation of nuts 
closer to bulkheads, saving space. 

Circle No. 201 on Subscriber Service Card. 


COMPUTERS. Publication of a new text- 
book on the basic principles, language 








and characteristics of electronic cg 
puters was announced by the RCA Ser. 
ice Co., a division of Radio Corp, , 
America. The 1!4-page book, enti 
"The Language and Symbology of Digi 
tal Computer Systems," explains ma 
of the basic characteristics of cg 
puters. It discusses Boolean algebra ; 
practical terms, and contains a cros 
reference of logic diagrams and symbe 
used by various computer manufacty 
and a dictionary of computer termim 
nology. “In the digital computer fj 
the lemguage is a combination of 
bols and words which, unfortunat 
vary among different manufacturers andl 
users,” D. H. Kunsman, President of 
RCA Service Co. said. “This book 
fords a common index of that languag 
for the many engineering as well as ne 
engineering people, who must work witl 
or provide services for a comp 
group.” 
Circle No. 202 on Subscriber Service 
SERVO COMPONENTS. A _12-pag 
booklet, entitled Nomenclature 
Rotating Servo Components, has | 
prepared to help engineers who 
servo components. It covers stand 
mil type  synchors, resolvers, 
motors and tachometer generate 
Complete explanations of the symbe 
which identify units are included 
well as definitions of all import 
characteristics of units. It is availab 
from the Ketay Dept. of the Ne 
Div. of the United Aircraft Corp. 
Circle No. 203 on Subscriber Service 


AUTOMATED CHECKOUT. Several 
proaches have recently been develog 
to solve the problem of maintaini 
complex military electronic equipment 
a state of combat readiness. The 
nique described by the Checkmate A 
matic Test Equipment Co. in their be 
let “14 Men in a Box,” which utilizes 
series of portable “black boxes” 
performing a programmed sequence 
automatic checkout procedures. | 
initiate a test, the operator sim 
pushes a button on the panel; test 
sults are shown by green and red "¢ 
no go” lamps. Each black box is 4g 
signed to test a specific equipment ° 
in the case of large systems, a speci 
unit. A copy of “14 Men in a Bor" 
available from the Checkmate A 
matic Test Equipment Co. 

Circle No. 204 on Subscriber Service © 


SELSYNS AND SYNCHROS. A !6-pe¢ 
bulletin discusses complete line of 6 
eral Electric selsyn and synchro ¢ 
tromagnetic devices used for extre 
accurate transmission of electrical ang 
lar data between two or more po 
Most commonly used models of 
high-accuracy class for precise rem 
control applications are described. F 
accuracy is from plus or minus |.50 
plus or minus .3°, Illustrated publ 
tion discusses selsyn and sync 
generators, motors control transform 
differential generators, differe 
motors, tandem selsyns, and OVe | 
operation. Bulletin includes sche 
and line drawings, figures, tables, ¢ 

rR 
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and dimensions. 
Circle No. 205 on Subscriber Service B2¢ 
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INSTANTANEOUS RESPONSE 


For over twenty years—from the 


first missile experiments in the Navy Experimental Station 
haw Valal-lele) itm come dal-Mar- le lalotaliale i ol-lol-m-t am @t-lel-i @r-tal-W\,-1e-1 hee 
Tse diale me dale -3¢-lalel-Ugel- mio] an dal-mololalége]MelM@allelelola-1-t-10la-malellel- 
re Gal-mia-lelell-hcole-Ma.delloiait-1-1a4-1eM-t-Mndal-Moighdlor-lMolelshage] mols 
\aVfol alo mm 's's- tam Emm al-teel-tn dalaeh, 1-16-m- ale Mn deldel-lelel-1- mame lale Mi aal- lel 
missile development work possible...Grove High Pres- 


sure Regulators...frequently imitated but never equaled 


ove Powreactor Dome Regulator— Model GH-408 - 50-6000 psi inlet...5-GOO0 psi reduced pressure 


PROVE VALVE and REGULATOR COMPANY 


P22 Hollis St., Oakland 8, California - 2559 W. Olympic Bivd., Los Angeles 6, California 


other principal cities Subsidiary of Waiworth 





Circle No. 33 on Subscriber Service Card. Circle No. 34 on Subscriber Service Cord. > 
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IMPROVEMENTS 
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e Faster slewing speeds — 
Pen: 30” /sec.; 
Carriage: 30”/sec. 

@ Greater accuracies — 
Static: 0.1%; 

Dynamic: 0.2%. 

@ 0.05% internal 
calibration. 

@ High precision internal 
Zener diode reference. 

@ New improved vacuum 
hold-down system. 

@ Vernier control between 
ranges. 

@ Input function modules 
in rack mountable case 
can be removed from 
plotter for remote 
operation. 

@ Calibrated scales on 
both axes. 

@ Front panel gain control. 

@ Vacuum release on 
front panel. 

@ Visible ink supply. 


$ 
a. + 


Electro Instruments totally-transistorized, modular 


One basie plotter with input modules available for 






general purpose, computer, low level differential, time base, 


curve following and other specialized functions. 











Mode! 430 Model 450 Mode! 460 
Low Level Differentiai Curve Foliewer Time Base Module 





















































Inpet Single Ended _Singie- ]___ Ditterentiai "| Singie-Ended | Single-Ended 
Manges 6.1, 1.0, 10v/in, 16 steps, 16 steps, 0.1, 0.2, 0.3, 0.6, 
calibrated im v/in to 100 v/in, | im w/in to 100 v/in, 1.0, 2.0 in/sec 
plus vernier plus vernier 
Accuracy: Static =) +e1% ie +0i% Hs iy ~ SOISS F78 $O0.25% F/s | ttime) + 1.0% F/s | 
= /s + s = /s | J 
Linearity moe } 7 —— ~~ SCIN Fs (sweep) +0.5% F/s 
Input Resistance 2 megs. ‘Tmeg tod megs. | i megto3 megs — = 
hy an! epending on range | Depending on range cia a 
Tere Adjust Full scale X and Full scale X and Y Full scale X and ¥ 
. __| plus 9” offset | 9” offset plus 9” offset _| ee eae J 
| Reference Internal Zener diode | internal Zener diode | internal Zener diode | internal Zener diode 
and external + 100v 
Pen | = computer be 
Calibration internal 0.1, 1.0, 10v 
ur rate to + 0.05% ae ieee: aiios ss le 
Common Mose I OC, 120 db g 
iS AC, 100 db at 60 cps a et SS 
Max. Mode TSO v de oF peak ac 
of : ‘cj Perea | 60 cps magnetic | Electronic integration | 
bee ——} SS 
Dimensions All Modules: 82” Wx 342” Hx 7%" D . 
Recording Size: 10” x 15” 
, Stewing Speed: X, 40” /sec; Y, 30” /sec 
Model ‘| ‘Inputs: X and Y inputs, and computer reference 
400 Plotter | Power: 115 +10 v, 60 cps 
, Oimensions: 19” Wx 1942” Hx 11%" D 
' Ambient Temperature Range: 0-55°C 
3540 Aero Court | Controls: Power off, standby, operate, pen; vacuum release; 
San Diego 11, California ; curve follower, amplifier; local, remote. 


Eliectro instruments, inc. 
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